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How to turn a high strength steel cup 
inside out, cold 


OFFHAND, anyone familiar with high 
strength steels would say it couldn’t be 
done. But one of our customers does 
it every day. 

Employing a unique reverse-drawing 
method and usinga U'S:S HighStrength 
Steel especially adapted for this process, 
they turn out cylindrical containers of 
various kinds that are not only stronger 
than those made from carbon steel but 
weigh substantially less. 

To accomplish this, the steel has to 
meet two entirely opposite require- 
ments. It has to be so strong that it 
can be used in thinner gages to reduce 
weight, and yet must have enough duc- 
tility to satisfy the drastic fabrication 
method that would be considered se- 
vere even for carbon steel. 

This method is used to draw cups 
for large, low-pressure cylinders. These 
cups, 1414 in. in diameter and 241% in. 
deep, are drawn cold, from 12-gage 
steel blanks in one con- 
tinuous stroke in a re- 
verse draw press. The 
diagrams at left show 
how it is done. 


Starting with a 38 in. diameter steel 
blank (Fig. 1) the press first draws the 
steel into a shallow cup (Fig. 2). As 
the stroke continues, the cup is literally 
turned inside out (Fig. 3) to form the 
finished cup (Fig. 4) which has very 
uniform wall thickness. Two of these 
cups are then welded together to make 
a cylinder. 

Made with high strength steel, cyl- 
inders weigh about 20 lbs. less. The 
maker gets 26% more cylinders from 
each ton of steel used. Lighter weight 
makes cylinders easier to handle, and 
also pays off in lower freight costs— 
both on the steel from our mills and on 
cylinders shipped. (A customer 500 
miles away saves as much as $100 per 
carload.) 

Developing special steels for special 
customer needs is an important job of 
United States Steel metallurgists and 
engineers. With their tremendous back- 
ground of practical experience, they are 
ready to work on any problem that in- 
volves the more efficient use of steel. 
United States Steel Corporation, 525 
William Penn Place, Pittsburgh 30, Pa. 
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An Engineer... 


You know what the duties of most professions entail. The doctors and lawyers 
are immediately associated, in your mind’s eye, with the functions they per- 
form. It’s amazing, however, how many people are in error as to what an en- 
gineer actually does. The word “engineer,” to many, calls to mind a grease 
smudged laborer who carries a monkey wrench around in his hand. It’s true 
that in the past, many pioneers in the engineering field carried their tools with 
them—and even to a little oil at times, but this is a misconception of an engi- 
neer. Another fallacious image people assume to be real, is the automaton 
engineer who sits at the drafting board and manipulates his T-square and tri- 
angle eight hours a day. Just as mistaken are those who picture the man who 
repairs their radios or television sets. There is a vast difference between the 
mechanical maintenance and repair functions of the service expert and the ex- 


perienced analysis and solution of problems by the engineer. 


In other colleges of the university, the engineer is chronically misunderstood as 
an “uncultured, specialized, and introverted” product of an engineering educa- 
tion. The absurdity of this all-too-prominent opinion is obvious when we view the 


present situation. 


Despite all these conceptions and misconceptions concerning the engineer, he is 
rapidly coming into his own and assuming his essential position in our economy. 
Both the mighty industries which he has created and the civic and social life 
to which he feels a great responsibility are dependent upon the engineer. Since 
so few people actually realize what an engineer is, these facts must be brought 
before the public. It is with this purpose in mind that the Engineering Open 
House is presented and this issue of the Technograph is printed. 


Do you own everything you would like? 


If not, perhaps the problem 
of worker lay-offs could be solved 


VERY MAN, woman and child in America knows 
E of many things he would buy if he could afford 
them—that is, if the price were low enough. 
Cutting prices to the point retailers and manu- 
facturers lose money and go bankrupt is no 
answer. Cutting costs is. 


Suppose every producer (mine, farm, factory) - 


equipped itself with the most modern productive 
equipment — and fair tax laws let them save 
enough to pay for that equipment. Then let every 
worker use that equipment at maximum efficiency. 


Costs would tumble. 


Then let business pass those savings on to 
the public. 


Prices would tumble. 


Finally, suppose the consumer did his part, and 
bought. There would be such business as the 


There are employment opportunities at 
Warner & Swasey for young men of 
ability and character who believe as 
firmly in the principles of Americanism 
as they do in the principles of sound 
engineering. Write Charles Ufford. 


world never dreamed of. More store clerks would 
be needed to handle the demand, more transpor- 
tation workers to haul the goods, more workers 
to produce them. The more demand and produc- 
tion, the lower the costs and prices; the lower 
the costs and prices, the more the demand and 
production. And everyone would have more and 
more of the things he wants. 


Why isn’t it done? Greed, fear, misunderstanding, 
yi $24 


“Honesty, hard work, unselfishness would do it, 
for the principle has been proven a thousand 
times. We’ve tried laws, contracts, strikes, slow- 
downs —and all we’ve got is hatreds, shortages, 
and periodic lay-offs. Is there a leader great 
enough to rally all America to put this positive 
approach to work? The approach that every 
honest man knows in his heart is right. 
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YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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our cover 


A preview of your engineering future would envision the 
design and supervision of construction of numerous structures, 
machines and devices, some as yet unheard of. Engineering as 
a science has utilized the forces and materials of nature and 
has applied them to the needs of man. 

Our first four-color cover plates were furnished by Kaiser 
Aluminum and Chemical Sales, Inc. 


our frontispiece 


The decision to enter any particular branch of engineering 
is often a difficult one to make. The advantages of consulting 
your counsellor and talking over your problems and interests 
with him cannot be over emphasized. The ultimate choice is 
with you however, and whichever road you take we wish you 
success. (Drawing courtesy General Motors Corp.) 
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Engineering in Agriculture 


The United States is a great agri- 
cultural nation. Today, a person look- 
ing at our nation’s farms sees great 
fields of waving grain, showing proof 
of our nation’s strength in the soil. 
These fields are the products of years 
of planning and hard work, however. 
The methods of making the soil usable 
and the many machines which are used 
in farming took long years of hard work 
and planning to develop. Many of 
these machines and methods are the pro- 
ducts of engineering. The engineer— 
the man behind the scenes—is a great 
factor in this nation’s agricultural 
wealth. 

At the turn of the century most 
of the farm work in this country was 
done by horses. But even before the 
automobile came into use, the steam 
engine was put to work on the farm. 
Steam engines were gradually replaced 
by the lighter, more compact, internal 
combustion engines. At first these en- 
gines were stationary engines, especial- 
ly the steam engines, and they were 
pulled from place to place by horses. 
Later, they became self-propelled. The 
early self-propelled engines were not 
used for tilling the soil, but for pulling 
and operating heavy harvesting equip- 
ment, especially the threshing machine. 

Gradually the tractor was made 
light enough and compact enough for 
tilling the soil. At first it was used 
only for the heavier operations, such as 
plowing, and horses were retained for 
the lighter and more exact work, such 
as cultivation. The tractor design was 
later changed by putting narrow wheels 
or a single wheel on the front of the 
tractor. This was to facilitate opera- 
tion in row crops, such as corn. 

Today tractors range in size from 
very small tractors for truck farmers 
to giant track-type tractors for heavy 
work and large acreage farming. Each 
of these tractors has been designed with 
a specific purpose in mind—to get the 
work done better, faster, and more eco- 
nomically. Different tractors are de- 
signed differently in order to handle 
the specific job the designer had in 
mind. There are row-crop tractors for 
cultivation and harvesting the crops 
planted in rows, and there are wide 
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by HOWIE HADLER, Ag. E., ‘55 


front wheel and track-type tractors for 
heavy work demanding a great deal of 
traction. 

The tractor is the brain-child of an 
engineer. he engineer must design the 


iy 


CATER PLAS 


tractor for the job it is to do; he must 
be sure that all points of stress are 
strong enough to handle the load the 
tractor will be subjected to; he must 
(Continued on page 56) 


A Caterpillar tractor equipped with a beet loader harvesting 115 acres 
of beets on a farm near Hardin, Montana. 


Experimental four row corn pickers being pushed by diesel tractors on a 
farm at El Paso, Illinois. (All cuts courtesy Caterpillar Tractor Company) 


For 363 days out of the year the 
campus north of Green Street is quiet 
and inhabited only by the engineering 
students. During the other two days of 
the year the engineering campus is filled 
with milling crowds of people, the purr 
of machinery, and the flickering of elec- 
trical apparatus. These two days repre- 
sent the annual Engineering Open 
House. 

It is during these two days that each 
engineering school and society opens its 
doors to the public. Each school tries 
to out do the others with displays of 
complicated apparatus that awe the 
crowds of spectators. The Open House 
offers displays in every type of engi- 
neering taught at Illinois. At this time 
the public may spend an educational 
day or two, wandering from one build- 
ing to the other seeing hundreds of dis- 
plays, which include everything from 
the making of delicate pottery in the 
Ceramic Building to the breaking of 
concrete cylinders in the Talbot Labora- 
tory. 

The Open House of 1953 will be 
held on Friday and. Saturday, March 
27 and 28. To the outsider only the 
surface. of the Open House is visible. 
They do not see the hours of work 
which went into the planning and run- 
ning of the Open House. Work on the 
Open House was started during the 
first semester by a small group of stu- 
dents and faculty. This working force 
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the Technograph features the .. . 


993 Engineering 
Open louse 


by DICK CHESTER, Met. E., ‘54 


has been growing in number constantly. 
By the time the Open House is in prog- 
ress, this force will include almost every 
student and faculty member in the En- 
gineering College. 

Work on the Open House was 
started by the general chairman, Bob 
Schrader, in September of 1952. Bob 
appointed a group of students, each a 
chairman in a certain phase of the ar- 
rangements. Those appointed: Harold 
Harper, secretary-treasurer; Gordon 
Booz, program committee; Melvin Rud- 
ich, publicity committee; Martin Gold- 
stein and Bob Hardin, physical arrange- 
ments; Dick Chester, special assistant. 

These men worked together making 
the primary arrangements and laying 
the foundation for the vast amount of 
planning and co-ordination which went 
into the Open House. A number of 
students were appointed to each com- 
mittee to assist the chairman in his num- 
erous tasks. Right before Christmas a 
representative from each department 
joined the above mentioned group. 
These representatives worked together 
to co-ordinate the actual displays of each 
department into what the spectators will 
see as a well knit Open House. 

The history of the Engineering 
Open House is a long and colorful one. 
The idea was first conceived by the 
Physics Department in 1906 when they 
held an exhibit. In 1907 the E.E. de- 
partment picked up the idea, and in 


order to make money for a memorial 
to Robert Fulton, they staged a produc- 
tion. These productions were quite suc- 
cessful, and they were staged every 
year up into the thirties. 

The first all- Engineering Open 
House was held in the spring of 1920. 
Another was held the following year, 
and they became a standard on the cam- 
pus. They were held every two or four 
years until they were interrupted by 
World War II. The first Open House 
after the war was held on March 31- 
April 1 of 1950. The second one after 
the war was held on the weekend of 
March 14, 1952. It was such a large 
success that it was decided to hold one 
every year. So now the Open House 
has become an annual affair on the 
campus. 

The route for the Open House has 
been set up in the form of a circle. The 
spectators may start in any building, and 
by following the route will be able to 
see all the’ exhibits without any repiti- 
tion. The route and a list of the dis- 
plays to be found in each building will 
be found in the Open House program 

For the benefit of the spectators 
information desks will be set up at the 
entrance of every building. Lunch 
stands will also be operated for those 
attending the Open House who are not 
on diets. They may be found in the 
East Chemistry Building, Unit Opera- 
tions Laboratory, Aeronautical Labora- 
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tory, and the Mechanical Engineering 
Building. Many other services have 
been arranged for the benefit of the 
public. A free bus service will take the 
spectators to the exhibits which are lo- 
cated outside of the Engineering Cam- 
pus. Special parking permits will also 
be issued to those attending who have 
cars. 

Some of the outstanding exhibits to 
be found in each of the buildings are 
as follows: 


Metallurgy Laboratory — Here you 
will be able to see the fabrication of 
metals into useful forms. Films will be 
shown which carry the metal from the 
ore stage to the forms used by every- 
one. They will show the many pro- 
cesses used in the extraction of the 
metal from the ore, and the fabrication 
of these metals into useful forms. 


In the furnace room, metals will be 
melted and cast into ingots. Also the 
effects of heat treating these metals will 
be demonstrated. Many devices used 
in the inspection of metals for impuri- 
ties, flaws, and their constituents will 
be demonstrated. 


Mining Laboratory — Scale models 
of various mining methods will be ex- 
hibited. Demonstrations will illustrate 
various ways in which ores are concen- 
trated and separated from gangue ma- 
terial. here will also be a display of 
the important minerals found in this 
country. A tour will take you through 
some of the most modern mine ventila- 
tion equipment used in this country. 
This department has one of the noisiest 
exhibits found in the Open House. It 
is the test for the explosibility of coal 
dust, flour, and sulfur. 

Ceramic Engineering — A demon- 
stration will show the steps used in the 
making of bricks. There will also be 
an exhibit depicting the values of porce- 
lain enamels and demonstrations of 
enamel applicability. Steps in the mak- 
ing of dinnerware and some of the prop- 


Part of the agricultural engineering exhibit being viewed by spectators. 


erties of ceramic whiteware will be 
shown. One exhibit will show the de- 
velopment of glass through research and 
engineering into versatile material. 


Railway Wheel Laboratory — Here 
you will see some of the tests made on 
railroad wheels in order to provide bet- 
ter service in the future. 

Foundry—There will be demonstra- 
tions showing the making of sand molds, 
and the methods used in casting vari- 
ous metals. Cast iron will be poured 
many times throughout the day. There 
will also be samples of the castings dis- 
tributed. 

Talbot Laboratory—This is one of 
the most fascinating exhibits in the 
Open House. Many different types of 
materials will be tested as to their 
stresses and strains. The testing ma- 
chine used is one of a capacity of 3,000,- 
000 Ibs. You will be able to see many 
different types of interesting demonstra- 
tions and experiments pertaining to the 
flow of liquids. 


Mining engineering opened some of its research facilities to the public 
at the last Open House. 
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Transportation Building — This 
building will contain exhibits showing 
the methods used in making engineering 
drawing. One exhibit will contain over 
fifty different types of slide rules, and 
another display the nineteen patent 
drawings which “have changed civiliza- 
tion.” 


Physics Laboratory— T his exhibit 
will be highlighted by a half-hour lec- 
ture and demonstration of some of the 
primary principles of physics. Two ex- 
tensive displays will deal with polarized 
light and the modern physics of atomic 
and nuclear energies. 

Chemical Engineering Building — 
There will be exhibits which deal with 
almost every branch of modern chemis- 
try. One will show the diffusional 
properties of various elements by the 
use of radioactive tracers. An absorp- 
tion tower will be operated to illustrate 
the principle of separation of two gases. 
Movies will be shown throughout the 
day. 

Mechanical Engineering Laboratory 
—The mechanical laboratory will fea- 
ture a cutaway model of a jet aircraft 
engine, apparatus for testing air condi- 
tioning systems, and a high altitude 
chamber. The Agricultural Engineer- 
ing display will be held in this build- 
ing. The exhibit will include displays 
of farm mechanization, rural electrifi- 
cation, and soil conservation. The tool 
design laboratory will have a display 
of tools and production plant layouts. 


Aeronautical Engineering Labora- 
tories—The wind tunnel will be in 
operation during the Open House to 
demonstrate lift, drag, and air flow. 
There will be cutaway models of vari- 
ous types of airplane engines. 

Electrical Engineering—This build- 
ing will be filled with many interesting 

(Continued on page 48) 
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best ECMA feature article... 


America’s Superhighways 


Wouldn't it be a pleasure to be able 
to climb into your car in Ames and 
drive to Chicago, Denver, Des Moines 
or any other large city in the United 
States on a superhighway? Think of 
cruising over a four-lane highway which 
is unobstructed by traffic signals, con- 
jested city traffic, or dangerous inter- 
sections. At the present, such a dream 
is having its birth in the recent rapid 
trend toward the building of super- 
highways called turnpikes. 

A superhighway has the essential fea- 
ture of being a very broad concrete 
road with a minimum of curves and 
hills. Such a road is designed to facili- 
tate a large volume of cars traveling at 
high but safe speeds, thus lessening the 
danger of accidents. Unfortunately, due 
to the terrific cost of modern highways, 
available state and federal funds have 
been limited and, as a result, not many 
of these huge expressways have been 
built. The recently constructed super- 
highways have been financed solely 
through the floatation of bond issues, 


by LORELLE SWOPE 


which are being repaid through the col- 
lection of fees from the users of the 
highways. Hence, the common terms, 
toll road or turnpike, have been applied 
to these roads. 

The growth of modern toll roads or 
turnpikes has been very recent, cover- 
ing a span of but 15 years. Actually 
toll roads have a long history reaching 
back to the days of the American Revo- 
lution. Our government at that time 
had financial troubles, but something 
had to be done to foster the westward 
movement. The absence of roads ham- 
pered travel, so the government encour- 
aged the building of private roads not 
only for transportation, but also to stim- 
ulate business. These private roads be- 
came the first toll roads—a fee being 
charged for their use by the owners. 

Private roads began to die out about 
1840 when the railroads and the build- 
ing of public roads conffnenced to offer 
serious and overwhelming competition. 
It was not until almost a century later 
before toll roads made their reappear- 


The world-famous Pennsylvania Turnpike wending its way through the 
majestic Allegheny Mountains in Western Pennsylvania. 
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ance. This major reappearance was her- 
alded by the building of the Pennsyl- 
vania Turnpike. 

This seemed to be an anomalous sit- 
uation. Why should a method of trans- 
portation come back so strong after a 
lapse of 100 years? The answer lies in 
the reasons behind the creation of the 
Pennsylvania Turnpike Authority. 

In 1937, a committee favorably re- 
ported to the Pennsylvania Legislature 
on the feasibility of building a toll road. 
Reasons given were that Pennsylvania 
needed a highway which would skirt 
heavy industrial areas, carry heavy traf- 
fic and aid travel in the Allegheny 
Mountains—but the financing of such 
a road created special problems. The de- 
pression was then still in effect and, 
consequently, money was scarce. ‘The 
money needed to finance a road of the 
caliber desired would not be available 
if the road was to be a free highway. 
Making the road a toll road seemed to 
offer the best possible solution. This 
proposal was finally accepted despite 
severe opposition. 

The construction of the highway over 
an old right-of-way formerly owned by 
the Vanderbuilt Railroad began in 1938, 
and in October of 1940 the first 160 
miles were opened to traffic. World 
War II intervened before anymore of 
the Turnpike was completed. Then in 
1948, construction commenced again 
until the system was completed last 
year. This superhighway extends from 
Philadelphia to the eastern Ohio border, 
a distance of 327 miles through the 
southern Pennsylvania countryside. 

The Turnpike System has been a suc- 
cess from the start. Trucking companies 
at first were rather reluctant in using 
the Turnpike. They soon found that the 
toll price was more than compensated 
for by the savings in time and money 
spent for gasoline, tires and  deprecia- 
tion on the trucks. Drivers appreciated 
not only the time saving angle, but also 
favored the perfect driving conditions 
over the route. 

When the Turnpike was first insti- 
tuted, towns along the route feared 
they would become isolated from com- 
mercial traffic. Actually these cities 
have grown more prosperous in the last 
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few years from the tourist and resort 
trade traveling over the highway. 

The Turnpike is four lanes over 
its entire length, composed of two 
traffic lanes in each direction which are 
divided by a 10 foot middle strip. The 
width of each two lane section is 24 
feet bordered by 10 foot shoulders. 


The highway has no railroad or high- 
way intersections, the crossings being 
made by over and under bridging. At 
only important points of connection to 
other roads and special industrial areas 
is one able to exit from the road. Leav- 
ing the road is done by a special inter- 
change having a cloverleaf type of de- 
sign. This design permits a continuous 
flow of traffic and eliminates danger- 
ous intersections. There are no traffic 
lights on the entire system. The curves 
are long and sweeping with a minimum 
radius of 1000 feet. The grades are 
very gradual with the maximum grade 
being only 3 per cent. Although varying 
speed limits are maintained along the 
highway, it is still designed for a high 
speed of 70 miles per hour. Gasoline 
stations and restaurant facilities are 
strategically located along the entire 
highway. The design of the highway has 
been such that 90 per cent of all causes 
of accidents such as side swiping and 
head-on collisions have been eliminated. 


The Pennsylvania Turnpike is well 
equipped with modern radio communi- 
cation to facilitate traffic, aid highway 
patrolmen and to keep authorities posted 
on highway difficulties. 


One feature of the Turnpike is that 
it goes through the Appalachian Moun- 
tains in many places by means of tun- 
nels instead of going around or over 
them as in other highways. On the old 
Vanderbuilt Railroad right - of - way, 
there were several tunnels which had 
been partially built and offered an ex- 
cellent means to by-pass the mountains 
if they were completed. The Turnpike 
Commission found that it would be ad- 
vantageous to finish these tunnels. 

In these large tunnels, air must be 
propelled through the tunnel at 1,200,- 
000 cfm. in order to keep the carbon 
monoxide concentration down to the al- 
lowable 4 parts per 10,000 parts of air. 


: ; wes ‘, 
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An aerial view of the New Jersey Turnpike in the northern section of the 
state showing one of the large interchanges in Newark. 


The carbon monoxide content in all the 
tunnels is continuously being checked 
by analyzers. When the allowable car- 
bon monoxide content is exceeded, a red 
light flashes on and alarm bells ring to 
warn the operator to increase the ven- 
tilating flow. 

The success of the Pennsylvania 
Turnpike stimulated other states in con- 
sidering the construction of turnpikes. 
New Jersey was one of the first to 
really begin construction of a super 
highway. Its highway, the New Jersey 
‘Turnpike, represents an outlay of $250,- 
000,000 for the construction of its 118 
miles of road extending between the 
George Washington Bridge in New 
York to Wilmington, Delaware. Sev- 
eral factors were responsible for this ex- 
treme construction cost. The route 
passes through one of the most densely 
populated and heavily industrialized 
areas in the nation; hence, the right of 
way and engineering costs were very 
high. Costs were further increased by 


the problems faced in constructing the 
road over large swampy areas. 

The New Jersey Turnpike lays 
claim to being the world’s heaviest road _ 
bed for its flexible type pavement con- 
struction. It is composed of a four and 
one half inch thick asphaltic concrete 
top layer. This top layer is supported by 
six and one half inches and seven and 
one half inch thick layers of crushed 
rock plus a foundation of from 18 to 
24 inches of frost free material over- 
lying the normal earthen base. 

One feature of the Turnpike is that 
it has two special bridges, one spanning 
the Passaic River and the other the 
Hackensack River. Each has a main 
span of 375 feet. This span sets the 
record for the largest plate girder span 
of its type. 

One serious problem encountered was 
in building the road over a marsh called 
the New Jersey Meadows. To avoid the 
heavily industrialized areas around 

(Continued on page 26) 


Toll Plaza at Interchange No. 1 called the Delaware Memorial Bridge Interchange and located 
at Deepwater, New Jersey—this is the southern terminus of the New Jersey Turnpike. 
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Introducing... 


by F. A. Kuhlmeier, E.E., ‘56, R. H. Hardin, E.E., ‘54, 
Roger Funk, E.E., ‘56, and David M. Cohn, E.E., ‘55 


GORDON BOOZ 

Gordon Booz, senior in Aeronautical 
Engineering here at Illinois, not only 
has a high scholastic average but is 
very active in student affairs. 

Gordon graduated from Colchester 
High School (Colchester, Illinois) in 
1949 as salutatorian of his class; where- 
upon, he received a county scholarship 
here at the University of Illinois. Since 
then Gordon has been active in many 
student activities. He is a member of 
the Institute of the Aeronautical Sci- 
ence (IAS) where he has served as 
both secretary-treasurer and president. 
He is a member of the Arnold Air So- 
ciety. Last semester Gordon was elected 
the chairman of Gamma Alpha Rho 
which is an honorary fraternity for 
juniors and seniors in Aeronautical En- 
gineering. 

Flying one of Gordon’s prime inter- 
ests, was furthered when received a 
scholarship from the Cleveland Air 
Foundation. Upon completion of this 
flight, course he received his private li- 
cense. 

Gordon’s hobby, model airplane build- 
ing, has been shelved since his marriage 
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in 1950 as he and his young son, Ronn, 
do not, as yet, see eye to eye in the 
construction of aircraft. 

This is the third time that Gordon 
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has worked on the Engineering Open 
House and this year he is chairman of 
the program committee. The first job 
of the program committee, each year, 
is to make up the programs. So he, his 
wife, and even some of the neighbors 
worked long and hard during Christ- 
mas vacation getting the exhibits edited 
and listed in the program. Another 
function of the program committee is 
selecting judges and giving out the 
awards for the best exhibits. During the 
time the open house is in progress this 
committee is in charge of the central 
headquarters which is the brain or co- 
ordinating group of the whole opera- 
tion. 

Gordon is presently employed by the 
U. S. Geological Survey( Water Re- 
sources Division) which is in charge of 
the surface water records for the state 
of Illinois. It is his job to read the 
water gages at check points located 
along various rivers and streams in this 
area and then combine and correlate 
this data into a report. The report is 
then sent to the Army Engineers at 
Washington where it is used for study- 
ing flood control. 


Gordon’s plans are fairly well de- 
cided for the next few years, for after 
his graduation in February of 1954 he 
will enter the Air Force as a second 
lieutenant. While in the service he 
plans to study meterology. After Gor- 
don receives his discharge from the Air 
Force he plans to enter industry and 
specialize in the design of air craft 
powerplants. 


PROFESSOR J. E. WILLIAMS 

Professor J. E. Williams of the elec- 
trical engineering department heads up 
the faculty participation in the 1953 
Engineering Open House as Chairman 
of the faculty advisory committee. He 
has offered many new suggestions and 
ideas to make the show bigger and bet- 
ter this year, drawing from his experi- 
ence as chairman of the Engineering 
Show at Michigan College of Mining 
and Technology in 1933. 

Professor Williams came to Illinois in 
1946 from the General Electric Com- 
pany, where he had worked since 1941 
in the induction motor design depart- 
ment. Prior to this, he had been an in- 
structor at Ohio State University. 


He received his B.S. in E.E. from 
Michigan College of Mining and Tech- 
nology in 1933, and his M.S. from 
Ohio State in 1941. His home town is 
Iron Mountain, Michigan, in Michi- 
gan’s upper peninsula, and of course, 
he likes to return to this area on vaca- 
tions. 

Professor Williams is a member of 
AIEE, Tau Beta Pi, and Eta Kappa 
Nu. 

As chairman of the faculty advisory 
committee for the 1953 Engineering 
Open House, Professor Williams states 
that faculty assistance and cooperation 
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with students has reached a new high 
this year, and that the Open House will 
be informative and entertaining and 
will leave a lasting impression on all 
those who see it. 


BOB SCHRADER 

Bob Schrader is one of the finest fel- 
lows anyone would want to meet. He 
has the spirit of cooperation needed by 
anyone who works with a group of peo- 
ple. This year he is the able-bodied As- 
sistant Editor of the Technograph. Last 
year he wrote the Boneyard Bilge which 
is no little accomplishment in itself. 

Bob says sacking out is probably one 
of his favorite pastimes, and he is 
known as the sack out artist of Tri- 
angle Fraternity. This seems rather 
hard to believe after looking over the 
list of activities in which he is partici- 
pating. 

Besides all his Technograph work, 
he found time last year to be in charge 
of programs for the Engineering Open 
House, as well as being a sophomore 
manager for the Star Course. This year 
as a junior in Chemical Engineering he 
is the General Chairman of the Engi- 

(Continued on page 64) 
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Can | be an Engineer? 


(courtesy of the Department of Public Relations, General Motors Corporation) 


edited by MAURICE GARNHOLZ, Aero. E., ‘56 


Wherever you look you will see the 
work of engineers. Buildings, streets, 
machines, automobiles, furniture are all 
the result of engineering. They have 
come out of the little bits of scientific 
knowledge discovered over the past 
hundreds and thousands of years, build- 
ing up piece by piece from simple be- 
ginnings. 

Almost any common ordinary thing 
—a door knob or window shade—was 
at one time an intricate mechanical 
problem, and some engineer—whether 
called that or not—had to work out a 
way to build it. 

Some of our newer marvels—like 
television—are more complex. No one 
man suddenly invented it out of his own 
head. It came out of the storehouse 
of knowledge which has been built up 
over the years in various fields of elec- 
tricity and other sciences. But it re- 
quired somebody who was familiar with 
that accumulated knowledge, could 
make use of the right parts of it and 
put them together in a workable system 
of television. In other words, it took 
an engineer to do the job. 

This is an Age of Science, and more 
and more technical men are needed— 
technicians, scientists, engineers — men 
to develop new products and others to 
design them, test them, produce them 
and sell them. More women, too, are 
getting into technical work, particularly 
in the fields of science and research and 
to some extent in engineering. 

It is hoped that this article will be 
of some help to you in deciding on your 
future plans, but be sure to talk to your 
parents, teacher er guidance counsellor 
about your personal situation, they 
know you and your record and apti- 
tudes, and can give you valuable assis- 
tance in making your choice. 


What is an Engineer? 


No simp le definition exists. The 
dictionary says that originally an engi- 
neer was a ‘designer and constructor of 
engines,’ but it then goes on with a 
long and complicated paragraph to try 
to explain what the word means now. 

There are many different kinds of 
engineers and various overlapping 
groups such as scientists and research 
workers. There are also such jobs as 
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technician and draftsman, which may 
not require a college engineering degree 
but do involve some of the same types 
of problems. The word “engineer’’ is 
used in a broad sense in this article, 
since what we have to say applies pretty 
much to all these classifications. 

Probably the best way to define 
engineering is to break it down and ex- 
plain a little bit about its various 
branches. In the following paragraphs 
five main groups are described with 
their corresponding jobs. 

Of course each group can be broken 
down further, and each offers a great 
variety of kinds of work. Some engi- 
neers go into research work, specializing 
in some of the fundamentals of science. 
At what might be considered the other 
extreme is the production engineer, who 
is responsible for the actual building of 
the product in the best and most eco- 
nomical way. In between are many 
other varieties, so there are actually 
hundreds or thousands of different types 
of jobs all labeled “engineering.” 

The civil engineer is responsible for 
the design, construction and mainten- 
ance of buildings, highways, railroads, 
bridges, dams, airfields, canals, water 
and sewage systems, harbors, tunnels 
and surveying. Typical jobs are those 
carried out by the airport engineer, 
bridge engineer, municipal engineer, and 
sanitation engineer. 

Mining and metallurgical engineer- 
ing deals with the locating and extrac- 
tion of mineral deposits, reduction and 
refining of ores, manufacture of alloys, 
and processing of metallic and _ non- 
metallic substances into useful struc- 
tures and shapes. The metallurgical 
engineer deals with materials rather 
than machines. Employment as a ma- 
terials engineer, rolling mill superin- 
tendent, welding engineer, manager of 
smelter, or foundry engineer are repre- 
sentative of this branch. 

Mechanical engineering is one of the 
largest fields of engineering, broadly 
covering power development and manu- 
facturing. It involves the design and 
production of machinery, machine tools, 
engines, turbines, boilers, automobiles, 
trains, airplanes, ships, etc. It includes 
the design and operation of plants to 
manufacture other products. Positions 


as an automotive engineer, jet propul- 
sion engineer, production engineer, tool 
engineer, plant supervisor, industrial 
engineer represent the opportunities to 
be found in this field. 

The chemical engineer is interested 
in the industrial application of chemis- 
try and chemical products, a field which 
is growing by leaps and bounds. He 
is responsible for the production and 
processing of foodstuffs, rubber, petro- 
leum, coal, leather, plastics and other 
synthetic materials and thousands of 
other products. He may become an 
atomic energy scientist, petroleum engi- 
neer, sales and service engineer, plastics 
plant manager, or an industrial chemist. 

Electrical engineering is a rapidly 
expanding branch of engineering because 
of the new industrial applications of 
electronics and atomic power. The elec- 
trical engineer is concerned with the 
generation and transmission of electrical 
power, the design and manufacture of 
motors, generators, electrical ins- 
truments, controls and appliances, as 
well as many activities in such fields as 
lighting, communications, television and 
radar. Jobs as television engineer, 
power plant superintendent, electronics 
engineer, lighting engineer, tele- 
phone superintendent typify the ones to 
be found in this field’ 


Why should | take engineering? 


There are many good reasons. Not 
everybody would make a good engineer 
—or a good doctor or a good salesman. 
But assuming there’s no good reason 
you shouldn’t be an engineer or scientist, 
here are a few facts which might in- 
fluence your decision. 

Job hunting will probably be the 
first thing you will do when you finish 
college. Experts state that this country 
will need about 30,000 new engineers 
each year for some time to come. The 
engineering schools will graduate just 
about half that number. 

This situation probably won’t go 
on forever. Supply and demand in the 
engineering field will vary over the 
years just as they do in every business. 
But this country is growing faster and 
faster, and it must have engineers to 
design and build the things we'll need. 

(Continued on page 30) 
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Peacetime 


Uses of. 


When we hear that term, most of us 
immediately think of bombs, war, and 
destruction. However, we have that im- 
pression because we are not aware of the 
true facts about the production and 
utilization of atomic energy. 

The problem of atomic energy is not 
going to be solved overnight, but rather 
the problems facing the engineers will 
be unsolved for a while to come. There 
are opportunities available for most any 
type of engineering in the field of 
atomic energy. For the mechanical en- 
gineer there is the problem of heat ex- 
changers for the atomic power plants; 
to the metallurgist there is the problem 
of developing a metal that can with- 
stand the high temperatures as well as 
high nuclear bombardment that takes 
place in the harnessing of the atom; 
also, there is an opportunity for the 
agriculture engineer to utilize the ben- 
efits of the tracers, or radioisotopes. 

Here, engineers of the future, lies a 
challenge to modern engineering, with 
all its various phases, to tame and util- 
ize this modern miracle of today— 
Atomic Energy. 


Sources of Energy 


The Atomic Energy Commission 
manufactures two kinds of atomic fuels 
— uranium 235 and plutonium 239, 
The processes are entirely different; in 
effect, they are the products of two 
separate industries. 

Production of plutonium starts with 
bars of uranium metal, refined from 
Congo or Canadian ore. Most of this 
metal is heavy uranium (U-238), but 
about one in every one hundred forty 
atoms is light, fissionable uranium 
(U-235). The bars are loaded into one 
of the three atomic piles at the Hanford, 
Washington, plant, and are left there 
for several/ weeks. In the pile, many of 
the U-235' atoms are split, producing; 
(1) a couple of lighter (and intensely 
radioactive) atoms; (2) a lot of energy; 
and (3) two and a fraction neutrons, 
on the average. Some of these neutrons 
are absorbed into atoms of U-238; these 
atoms then go through a series of trans- 
formations and finally become atoms of 
plutonium 239. Plutonium 239 is an 
artificial fissionable element which does - 
not occur in nature. 
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The uranium rods are then removed 
from the pile, dissolved in acid, and 
passed through an elaborate chemical 
plant, also at Hanford, where the plu- 
tonium is extracted. The leftover uran- 
ium, working chemicals, and dangerous- 
ly radioactive fission products are then 
stored in underground tanks. 


There are two methods for the sep- 
aration of fissionable U-235 from 
U-238. The first plant to deliver ap- 
preciable quantities of U-235 was the 
electromagnetic plant (known as Y-12) 
at Oak Ridge, then operated by an 
Eastman Kodak subsidiary. This plant 
contains a large number of machines 
called calutrons, each of which is cap- 
able of producing U-235. 


The calutron, invented by Dr. Ernest 
O. Lawrence, designer and builder of 
the first cyclotron, is a modified and 
overgrown mass spectrograph. Uranium 
is ionized—broken down into electric- 
ally charged molecules—and the ions 
are shot at high speed past a tremendous 
magnet which deflects them to one side. 
The U-235 ions are deflected more than 
the slightly heavier nonfissionable 
U-238. They come out at a different 
place and therefore can be collected sep- 
arately. 


Unfortunately, no one has yet fig- 
ured how to ionize uranium in any 
quantity. Hence each individual ma- 
chine has a low output, the power con- 
sumption is very high, and the man- 
power required to produce a pound of 
material is all out of proportion with 
all alternate methods. 


In early 1947, large scale production 
at Y-12 was halted. While most of the 
plant is being held in standby, some of 
the calutrons are still being operated 
experimentally in an effort to find a 
way around the low efficiency. 

The second and best known of the 
U-235 plants is the gaseous diffusion 
(K-25) plant at Oak Ridge. It is be- 
lieved to be the largest industrial oper- 
ation ever carried on under one roof. 
It cost five hundred million dollars to 
build and is the only one of its type in 
the world. 

In K-25 uranium, combined with 
fluorine to form a gas, is forced through 
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stage after stage of sieves, barrier mem- 
branes. The light isotope, fissionable 
U-235, goes through the sieves a little 
more easily than the heavier U-238. 
After thousands of stages, gaseous 
U-235 is obtained. This gaseous U-235 
is then separated from the fluorine and 
becomes metallic U-235. 


In anticipation of a rapidly growing 
shortage of uranium, great attention has 
been given to “breeding,” a process in 
which plutonium is produced by the 
power reactor at a rate greater than its 
consumption. It is theoretically possible, 
but in practice will be very difficult, 
to build an industrial reactor that 
will cause excess neutrons to be absorbed 
in a blanket of U-238, producing plu- 
tonium which can serve as new fuel to 
continue the operation as long as new 
natural uranium is supplied. This great- 
ly increases the availability of fuel, for 
the most of the uranium, not just the 
Soot! (US Zisy SS iieel exerau ah ohn heats 
consumable. 

It might even be possible by these 


means to build up fissionable material 
faster than it is consumed. 
Nevertheless, the engineering diffi- 
culties associated with breeding are 
enormous. Here are a few of them: 


For any reasonable thermody- 
namic efficiency in utilizing the 
great energies available, it is neces- 
sary to operate at temperatures 
well above the conventional engi- 
neering range. 

The compactness of reactors 
which is an important inherent ad- 
vantage proves troublesome in re- 
gard to the heat transfer problems 
which involve heat transfer rates 
far transcending previous exper- 
ience. 

The materials chosen for the re- 
actor must withstand not only high 
temperatures but also high nuclear 
radiation densities, with unpredict- 
able changes in the physical proper- 
ties of the materials concerned. 

If we finally find a structural 

(Continued on page 40) 
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a review of the... 


Engineerine 


Engineering Hall—home of the civil engineering department and 
which also houses the offices of the College of Engineering. 


For a little over a year the Tech- 
nograph has been featuring articles on 
the individual departments in the 
college of engineering. In this article 
we have tried to give you a picture of 
engineering at Illinois by tying to- 
gether excerpts from those articles. 
Our apologies must go to the TAM, 
GED, and Ceramic engineering de- 
partments, which have not yet been 
featured in the Technograph. 


Civil Engineering 

There are probably many questions 
about the civil engineering curriculum 
and its purposes. The first question that 
probably comes in mind is, ‘What is the 
curriculum supposed to do for the stu- 
dent?” In a University of Illinois 
bulletin I found an answer which reads, 
“While the instruction aims to be prac- 


tical by giving the student information 
and practice directly applicable to his 
future professional work, the object is 
the development of mental faculties. 
The power to acquire information and 
the ability to use it, is held to be of 
far greater value than any amount of 
so-called practical acquirements.”’ 

In the first year of school all engi- 
neering students take the same courses. 
First semester courses are, chemistry, 
general engineering drawing, college al- 
gebra, trigonometry, rhetoric, engineer- 
ing lectures, physical education, and 
military. 

Many students will Argue that taking 
certain of these courses is a waste of 
time. Descriptive geometry, and analytic 
geometry are particularly condemned. 
It must be emphasized, however, that 
these courses are of utmost importance. 


Room 217 of the new M. E. building contains more than one hundred 
machine tools and is designated the Machine Tool Laboratory. 
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Descriptive geometry is an engineering 
drawing course where the student is 
taught to solve engineering problems 
graphically. It is designed to make the 
students think. Analytic geometry is the 
mathematics of straight lines and curves 
encountered in plain and solid geometry, 
and is a stepping stone to the calculus. 

Between the first and second years, 
during the summer session, the student 
in civil engineering encounters his first 
C.E. courses. The first course is C.E. 
101, surveying theory. In this course 
taught during the first three weeks of 
the summer session, the student becomes 
acquainted with surveying instruments, 
some of their uses, and computation 
pertaining to surveying. C.E. 102 (sur- 
veying practice) is given in summer 
camp, which is of five weeks’ duration. 
The summer camp is located in north- 
ern Minnesota and actual field condi- 
tions prevail. 

The second year finds the student 
taking the following courses: 7st semes- 
ter; route surveying (C.E. 103), build- 
ing construction (C.E. 160), calculus, 
physics, physical education, and military; 
2nd semester; economics or speech, geo- 
logy, calculus, physics, analytical me- 
chanics (statics), physical education and 
military. Courses that: may need some 
elaboration are: route surveying, build- 
ing construction, geology and analytical 
mechanics. Route surveying concerns the 
economical planning of transportation 
routes. This takes in the surveying as- 
pect and the computations encountered 
in the construction of transportation 
route. Building construction acquaints 
the student with the different types of 
building materials, and their proper 
uses. Geology gives the student his first 
contact with soil and rock problems. 
This course lays the ground work for 
the soil courses that are to follow. 
Analytical mechanics is the mathematical 
analysis of force systems and simple 
trusses, when no motion takes place in 

the systems under consideration. 
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The civil engineering student in the 
third year takes the following courses: 
lst semester, soil and bituminous ma- 
terials (C.E. 230), plain concrete (C.E. 
235), structural analysis (C.E. 261), 
mechanical power equipment (M.E. 
201), analytical mechanics (Dynamics), 
and resistance of materials; 2d semes- 
ter, highways (C.E. 220), structural 
analysis (C.E. 262), elementary struc- 
tural design (C.E. 263), fluid me- 
chanics and electives. Soils and bitumin- 
ous materials deals with these materials 
as encountered in engineering work and 
emphasizes their uses and limitations. 
Plain concrete gives the student a 
knowledge of how concrete is made, 
the factors upon which the concrete’s 
strength depends and the design of a 
concrete mix of desired strength. Struc- 
tural analysis deals with the analyzation 
of simple structures to determine stresses 
in members and maximum safe loads 
applicable. Mechanical power equip- 
ment provides the student with the 
knowledge of different types of engines 
and their uses. Analytical mechanics 
(Dynamics) teaches students to analyze 
machines in motion. Resistance of ma- 
terials is a study of the interior stress 
of a material which is evidenced when 
the material is loaded. Highways deals 
with the material used in highway con- 
struction (surface and _ sub-surface). 
Structural analysis is a continuation of 
the first course in structure. Elementary 
structural design deals with the funda- 
mentals of design work in the medias 
of steel and reinforced concrete. Fluid 
mechanics is concerned with the prob- 
lems encountered in the flow of fluids 
in pipes, channels, nozzles. 

In the fourth year the student chooses 
his option in civil engineering. By choos- 
ing an option he chooses a phase of civil 
engineering in which he wishes to 
specialize. The options open to students 
include: general construction, highway, 
hydraulics, railway, and structural. 
After the option is chosen the student 
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concentrates on courses pertaining to his 
chosen option. 


Mechanical Engineering 


Today the M. E. department is the 
largest in the engineering college with 
an undergraduate enrollment of about 
550 students and a faculty staff of 
nearly 100. In addition 26 men are cur- 
rently working on their doctorates and 
24 on their masters degrees. The de- 
partment has indeed advanced a long 
way since the first classes were con- 
ducted in a converted mule stable. 

Aside from physical expansion, the 
M. E. department has greatly enlarged 
and improved its curriculum. The op- 
tion system has been inaugurated so as 
to provide the student with a conveni- 
ent means of placing emphasis on any 


Full scale view of testing machine 
in Talbot Laboratory. 


one of the following phases: aeronauti- 
cal, air conditioning and refrigeration, 
machine design, petroleum production, 
power, research, production, railway mo- 
tive power, and general (which permits 
the student to select about 24 hours of 
either technical work cutting across the 
special options, or of non-technical elec- 
tives in other colleges). Plans are now 
nearly completed for an additional op- 
tion, which is, in effect, a new curricu- 
lum, within the M. E. department. This 


This view of the modern Electrical Engineering Building shows how engi- 
neers have kept up with the trend of the times. 
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new course of study leads to a degree in 
industrial engineering, a phase of engi- 
neering which is becoming more and 
more important every day. 

A primary objective of the M. E. 
department is to provide the student 
with the best general education possible 
and at the same time not sacrifice any 
courses needed for graduation. This 
policy is in line with the views of men 
who are today far advanced in the engi- 
neering profession, and who have 
learned by experience that this type of 


education and character development 
plays a very important part in their 
lives. 


Electrical Engineering 


The E.E. department continued to 
expand until it was decided that there 
just was not enough space to accommo- 
date the large number of men desirous 
of entering this rapidly growing field. 
In February of 1947, construction be- 
gan on the present E.E. building. The 
structure was built at a cost of $1,300,- 
000 and an additional $300,000 was 
spent for equipment at that time. The 
building was dedicated in 1949. Since 
that time, many additional appropria- 
tions have been granted for equipment, 
until today, the electrical engineering 
school at the University of Illinois is 
one of the finest and best equipped in 
the country. 


The new building’s 80,000 square 
feet of floor area is divided into three 
floors and a penthouse. Most of the 
space is taken up by laboratories and 
offices. There are just 13 classrooms 
in the E.E. building. Most of these are 
located on the third floor along with 
the electronics, communications, radio, 
and ultra high frequency laboratories. 
The new network analyzer is also lo- 
cated on the second floor along with 
the network analyzer conference room. 
Laboratories and shops for the servic- 
ing of equipment, and instrument rooms 
are found on the second floor. 

The first floor houses about half of 
the office space along with circuits and 
measurements laboratory. The E.E. 
lounge is in the northeast corner of this 
floor. Two lecture rooms with uphol- 
stered theatre type seats are located on 
this floor and are used for hour exams, 
club meetings, and seminars. 


Downstairs, the largest area is used 
for the power lab. The power lab has 
a large plate glass window which al- 
lows visitors to see the entire lab. The 
lab has its own instrument room. Imme- 
diately in back of the power lab, the 
E.E. building shop is located. This is 
a complete machine shop used by build- 
ing and machinery maintenance men. 

The building has its own power sub- 
station, and a system of panel boards 
which permits the delivery of various 
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AC and DC voltages to any lab in the 
building. For safety, the power lab has 
emergency push buttons located on every 
column. These buttons kill all the power 
in the lab with the exception of the 
lighting circuit. 

The power lab here at the Univer- 
sity is one of the largest labs of its 
kind in any educational institution. It 
has been the policy of the department 
to furnish enough equipment in all of 
its labs so that an entire lab section 
may work on the same experiment at 
the same time. This means several sets 
of each kind of equipment. The depart- 
ment feels, however, that the expense 
of this duplication of equipment is war- 
ranted by the savings in instruction 
time. The lab instructors spend less 


ments making up a modern radio re- 
ceiver. 

The penthouse of the E.E. building, 
added to the building after its comple- 
tion, houses the antenna laboratory. 
Here measurements of radio wave field 
strength are made, and various antenna 
designs are studied. 


Chemical Engineering 


There are two optional curricula in 
chemical engineering, one requiring four 
years of study and the other five years. 
The four-year curriculum is for the high 
school graduates who have had good 
training in high school chemistry, phy- 
sics, mathematics, and German or 
French. In this curriculum, there are 
a number of special courses which are 


The Unit Operations Laboratory, largest laboratory in the chemical engi- 
neering building extends through three stories. 


time in explaining the experiments and 
have more time for giving individual 


help. 


While less impressive perhaps, the 
electronics and communications labs are 
no less completely equipped. In the com- 
munications lab, transmission of intelli- 
gence along wires is studied. The lab 
contains several artificial lines simulat- 
ing several miles of open-wire and 
twisted pair lines. 


The radio lab contains all the neces- 
sary equipment for a comprehensive 
study of present-day radio circuits. 
Modern AM and FM receivers are 
laid out on large “breadboard” type 
layouts, permitting graphic demonstra- 
tion of the functions of the various ele- 


offered only to chemists and chemical 
engineers. These courses have accele- 
rated schedules which are made possible 
by the excellence of the high school 
training. For students who can not get 
the training necessary for the four-year 
curriculum, /the five-year course has 
been established . This is essentially the 
same as the shorter course with the dif- 
ference in the number of hours of ele- 
mentary chemistry, mathematics, and 
language. There are also more electives 
in the five-year curriculum, so that more 
liberal arts and economics courses may 
be taken. Students who are particularly 
interested in sales and administration in 
the chemical and oil industries often 
take the longer curriculum. 


(Continued on page 22) 
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Precisely at 4:50 A. M. in the predawn darkness of 
last July 21, the most severe California earthquake 
since 1906 struck the small town of Tehachapi. 


Walls were collapsing, buildings were folding. The 
town’s telephone office shook to its foundation and 
the lights went out. But the night operator remained 
at her switchboard until it went dead. Main cables 
to the telephone office were pulled to the ground 
when a nearby wall caved in. 


This was at 4:50 A. M. 


At 8:30 A. M., less than 4 hours later, telephone 
men had reestablished 3 circuits on the edge of town 
(top picture). Outdoor offices were set up for Red 
Cross and other emergency workers. 


Repairs to the damaged main cable and other 
equipment were rushed (center picture). By late 
afternoon the central office switchboard was work- 
ing. Tehachapi residents were able to make calls to 
friends and relatives concerned about their safety. 


By 9 P. M., two TV stations were sending live tele- 
casts of the damage to Southern California viewers 
(bottom picture). Telephone men had established 
a 4-jump radio-relay station in less than 12 hours. 


It was a typical disaster—brutal and unannounced. 
But telephone men were prepared. They quickly 
restored communication when it was needed most. 
In so doing, they demonstrated the resourcefulness 
and technical skill which telephone companies ask 
of their engineers. 


For qualified engineering graduates of this caliber, 
there are opportunities in the telephone companies. 
Your college placement officer can give you details. 
Or write to American Telephone & Telegraph Com- 
pany, College Relations Section, 195 Broadway, New 
York 7, N. Y., for the booklet, “Looking Ahead.” 


BELL TELEPHONE SYSTEM 


DEPARTMENTS... 
(Continued from page 20) 


Agricultural Engineering 


The department offers a four-year 
curriculum leading to a degree of Bach- 
elor of Science in agricultural engineer- 
ing with options permitting the student 
to choose between a power and machin- 
ery, farm structures, or soil and water 
engineering curriculum. 

The power and machinery option in- 
cludes the designs of machines, the ap- 
plication of machines to farm use, and 
the development and use of materials 
for construction of machine components. 
The farm structures study includes 
study of design, location, and arrange- 
ment of buildings; lighting, heating, 
ventilation, and functional requirements 
of farm buildings. Soil and water en- 
gineering includes drainage, soil erosion 
control, irrigation, land clearing, and 
flood control. The power and machin- 
ery option follows the mechanical engi- 
neering design course closely, and the 
farm structures and soil and water engi- 
neering option includes civil engineer- 
ing design. Courses are offered in the 
fourth major field in agricultural engi- 
neering—rural electrification. Included 
are electric service to rural eras, and 
the development and use of farm ma- 
chinery and equipment involving elec- 
tricity. 

The agricultural engineering curricu- 
lum follows the common freshman engi- 
neering program of study in the first 
year. In the second year, the study pro- 
gram begins its specialization, and in the 
third year, the student chooses between 
one of the two options offered. The 
program of study is so arranged as to 
give the student a thorough groundwork 
of basic engineering courses which are 
necessary in any engineering field, along 
with specialized courses necessary to the 
particular field and agriculture courses 
needed to give a thorough understanding 
of problems in agricultural engineering. 


Aeronautical Engineering 


The curriculum leading to the degree 
of Bachelor of Science in aeronautical 
engineering at the University of IIli- 
nois is designed in such a manner as to 
allow the student to concentrate on any 
one of the three major fields through 
selection of appropriate technical elec- 
tives. These three fields are aerody- 
namics, aircraft propulsion, and aircraft 
structures. Although each student is re- 
required to take basic courses in each of 
the three fields, the curriculum is very 
flexible for the junior and senior years. 
In addition to specializing through the 
selection of electives, the student may 
register for a special problems course 
which will allow him to work on prob- 
lem of particular interest to him with 
close supervision by a staff member. 
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Probably the brightest star in the pic- 
ture of the aeronautical engineer edu- 
cational program at the University of 
Illinois is the excellent, close student- 
staff relationship. The pattern here is 
to mold the curriculum in each individu- 
al case so as to produce the best results. 
A sincere effort is made to allow stu- 


dents to advance as fast as their abili- 


ties allow. 


Engineering Physics 


Engineering physics is more of a 
pure science type of course than the 
other engineering curricula. For this 
reason the requirements to be met, in 
order that the training received be valu- 
able upon graduation, are quite rigid. 
It is known as the hardest curriculum in 
the engineering college, a 3.5 grade 
average is required, and after gradu- 
ation, the student should be equipped 
to handle problems in mechanics dealing 
with Legrangian equations, problems in 
electricity and magnetism demanding 
Maxwell’s equations, A. C. circuit anal- 
ysis and general circuit theory, and also 
in light, physical and geometric theory 
of radiation. This curriculum is unlike 
others in engineering in that no speci- 
fic option can be selected and followed. 
However, one of the outstanding fea- 
tures of the course is the large number 
of elective hours allowed. Up to twen- 
ty-nine hours of approved and ten hours 
of technical electives may be selected. 
This permits the student,to follow some 
other engineering field if he wishes, or 
he may choose to receive a broad educa- 
tion by including many non-technical 
courses. The first two years of engi- 
neering physics are very similar to all 
engineering curricula. In the last two 


years advanced courses in physics, math- 
ematics, and chemistry are emphasized. 
As a junior, the student enters the 300 
series of physics courses which are quite 
demanding, and soon “the men are sep- 
arated from the boys.’’ A look into the 
records reveals that over the years more 
than 50% of the students enrolled have 
attained better than a B average, which 
leads to stiff competition within the 
course. The grade and course require- 
ments were not established to discour- 
age the student, but merely to protect 
him against unemployment upon gradu- 
ation. Good physicists are very much in 
demand, but poor ones find it very dif- 
ficult to obtain employment, especially 
in normal times. The physicist does not 
receive specialized training as the nor- 
mal engineer does, and is consequently 
required to be thoroughly trained in 
many fields. 


Mining and Metallurgy 


Metallurgy is divided into three main 
divisions: chemical, physical and me- 
chanical metallurgy. Chemical metal- 
lurgy is concerned with methods used to 
produce and refine metals from their 
ores. The chemical metallurgist at- 
tempts to design methods for more ef- 
ficiently winning metals from their 
ores, to get rid of impurities in the 
ore, to develop refining techniques, to 
study the rate and mechanism of reac- 
tions at high temperature, to develop 
better refactory materials, and to im- 
prove general production procedures. 

Physical metallurgy deals with the 
nature, structure, and physical and me- 
chanical properties of metals and _ al- 
loys. The physical metallurgist studies 

(Continued on page 60) 


A view of the tractor laboratory showing a tractor ready to be tested 
on the dynamometer with other tractors and equipment in the back- 
ground. 
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Promise of a golden future 


Yellow uranium ore from the Colerado Plateau 


is helping to bring atomic wonders to you 


Long ago, Indian braves made their war paint from the col- 
orful sandstones of the Colorado Plateau. 


THEY USED URANIUM—Their brilliant yellows came from 
carnotite, the important uranium-bearing mineral. Early in 
‘this century, this ore supplied radium for the famous scien- 
tists, Marie and Pierre Curie, and later vanadium for spe- 
cial alloys and steels. 

Today, this Plateau—stretching over parts of Colorado, 
Utah, New Mexico, and Arizona—is our chief domestic 
source of uranium. Here, new communities thrive; jeeps 
and airplanes replace the burro; Geiger counters supplant 
the divining rod and miner’s hunch. 

From hundreds of mines that are often just small tunnels 
in the hills, carnotite is hauled to processing mills. After the 
vanadium is extracted, the uranium, concentrated in the 
form of “yellow-cake,” is shipped to atomic energy plants. 


A NEW ERA BECKONS—What does atomic energy prom- 
ise for you? Already radioactive isotopes are working won- 
ders in medicine, industry, and agriculture. In atomic en- 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


ergy, scientists also see a vision of unknown power—which 
someday may heat and light your home, arid propel sub- 
marines, ships, and aircraft. The Indian’s war paint is on 
the march again—toward a golden future. 


UCC TAKES AN IMPORTANT PART—The people of Union 
Carbide locate, mine, and refine uranium ore. They also 
operate for the Government the huge atomic materials plants 
at Oak Ridge, Tenn., and Paducah, Ky., and the Oak Ridge 
National Laboratory, where radioisotopes are made. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 


scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and Plastics. Ask for booklet B-2. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCE} NEW YORK 17, N. Y. 


ELECTROMET Alloys and Metals - HAYNES STELLITE Alloys +» EVEREADY Flashlights and Batteries » NATIONAL Carbons 
ACHESON Electrodes + PYROFAX Gas + PRESTONE and TREK Anti-Freezes + PREST-O-LITE Acetylene 
BAKELITE, KRENE, and VINYLITE Plastics - DYNEL TEXTILE FIBERS + LINDE Oxygen + SYNTHETIC ORGANIC CHEMICALS 
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skimming industrial headlines 


edited by CHARLES LA ROBADIER, M.E., 


High School Physics in Big Time 


Thumb-worn pages of elementary 
physics books at G-E laboratory libraries 
indicate the popularity of simple prin- 
ciples when engineers are stuck for solu- 
tions to development problems. 

That old principle concerning the 
boiling point of liquids — which de- 
creases as altitude increases — has been 
riding high since being lifted from high 
school physics books to weather balloons 
for measuring altitudes up to 30 miles. 

The principle is wrapped in a tiny 
and inexpensive G-E instrument called 
a hypsometer. Liquid is brought to a 
boil in the device before being sent 
aloft. As the balloon rises, temperature 
of the liquid drops, but so does the boil- 
ing point. Temperature data from the 
continuously-boiling liquid are radioed 
to earthbound observers by the balloon 
automatic transmitter, and in this way, 
the balloon’s altitude can be calculated. 


Dry Shower Testing 


How to check a shower without tak- 
ing one is accomplished by special show- 
er tester used in the General Electric 
Company's Research Laboratory. 

Showers are “installed at strategic 
points in workrooms of the laboratory 


General Electric scientist tests emer- 
gency laboratory shower without 
getting wet. (All cuts courtesy of 
General Electric) 
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to douse a scientist in case his clothes 
catch fire or in the event of acid burn. 

Although they rarely are used, show- 
ers have to be in working order and 
are checked periodically. A special tester 
permits water from the shower to be 
squirted into a large funnel, from which 
it is carried into a can. A hose conducts 
the water to a nearby sink. 


Science Moves Sideways 


Westinghouse Electric Corporation 
has disclosed a gas turbine locomotive 
with wheels that not only turn to ne- 
gotiate curves but also move from side 
to side under the cab for smoother rid- 
ing. The experimental locomotive, which 
has completed more than 60,000 miles 
of operation on six railroads, is declared 
to be the first gas turbine passenger 
unit to be operated in the United States. 
It is an eight-axle, single-unit locomo- 
tive, weighing 247 tons, powered by two 
2,000-horsepower gas turbines with an 
electric transmission. It has a maximum 
speed of 100 miles an hour, and during 
its test runs it pulled ‘trains averaging 
26 to 29 cars in length. 


The radically new type of locomotive 
running gear consists of four two-axle 
trucks. Each of these trucks not only 
swivels in the usual fashion when 
rounding a curve, but also moves later- 
ally under the cab of the locomotive. A 
roller carriage is attached to each 
truck, and the cab of the engine rests 
on the rollers of the four carriages, 
thus permitting lateral motion. 


Though censuming approximately 
twice the amount of fuel that diesel 
locomotives use, the price of residual 
oils has been below half of that of 
diesel oils. 


Geared to the Job 


Gears for driving a highly-sensitive 
solar telescope consuming less than a 
watt of power or for driving an ocean 
liner that uses thousands of horsepower 
can be cut on precision machines at the 
Westinghouse plant in Sunnyvale, Cali- 
fornia. A tiny gear, a half inch long 
and weighing less than two ounces, will 
drive one of the two largest corona- 
graphs ever built. The instruments 
“black out” the face of the sun to per- 
mit studies of its halo-like corona and 
prominences. In contrast the normal 
gear is 12 feet in diameter and weighs 


‘DD: 


more than 21 tons —400,000 times as 
heavy as the midget gear. It’s a “bull” 
gear that will drive the propeller of 
an ocean vessel. Its teeth must be cut 
accurately to within three ten- 


thousandths (3/10,000) of an inch. 


It’s Tough to Maintain a Vacuum 


Scientists at the General Electric Re- 
search Laboratory at Schenectady, New 
York, are worrying about leaks so in- 
finitesimal it would take 10,000 years 
to empty the contents of a pint bottle. 


G. E. weather balloon whose instru- 
ments radio data to earth. 


It is now believed that hydrogen and 
other gases can seek their way through 
solid glass and metal at these slow 
rates. These tiny leaks are sufficient to 
spoil vacuums used in scientific research. 

Investigations have revealed that 
gases differ in their ability to permeate 
various barriers. These very small per- 
meation rates were accurately measured 

(Continued on page 26) 
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Basic research and engineering advances make RCA 


Victor’s 1953 TV receivers the finest you can buy. 


irst with the major advances 
since ‘lelevision began ! 


Families living in television areas 
have seen from the beginning why 
more people buy RCA Victor tele- 
vision sets than any other brand. As 
television spreads to new communi- 
ties, millions more learn the same. 


Enthusiastic reception of the 1953 
RCA Victor sets proves that advanced re- 
search and engineering means finer TV. 
You see it in the new “Magic Monitor” cir- 
cuit system which automatically screens 
out interference, steps up power, tunes 
the best sound to the clearest picture. 


Further proof of this leadership is the 
new RCA “Deep Image” picture tube with 
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its micro-sharp electron beam and superfine 
phosphor screen which ensures the finest 
picture quality. It is also seen in reception 
at a distance—as well as in automatic tuning 
of all channels, both VHF and UHF. 


Today’s RCA Victor receivers result 
from the same research and engineering 
leadership that perfected the kinescope 
picture tube, the image orthicon TV 
cameras, reflection-free metal-shell 
picture tubes — and which opened 
UHF to television service. 

* * * 
RCA research assures you better value— 


more for each dollar you invest—in any 
product or service of RCA and RCA Victor. 


CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 


@ Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

e Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and producing methods. 


® Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Div‘- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


* Rapio CORPORATION OF AMERICA 


World leader in radio — first in television 
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SKIMMING ... 

(Continued from page 24) 
by means of an instrument known as 
the mass spectrometer. 

Helium filters easily through glass 
and plastics, but fails to penetrate met- 
als in any measurable quantities. Hy- 
drogen quickly invades iron, palladium 
and other metals, as well as glass and 
plastics. Nitrogen penetrates steel, but 
is effectively contained by copper. Oxy- 
gen slips through silver with compara- 
tive ease. 

A gas penetrates through a solid in 
three easy stages. First, gas molecules 
strike the surface of the solid and form 
a thin film over it. Next they migrate 
into the material to form a solution in- 
side the solid. After dodging through 
the solid’s molecules, the gas molecules 
emerge on the vacuum side of the solid, 
evaporate and enter the vacuum space. 


Weather Pen 

With the aid of a radioactive point 
on a slender shaft mounted atop the 
G-E Research Laboratory, scientists are 
gauging the electrical activity generated 
by weather changes as slight as shifting 
winds. Even variations in intensity of 
light reflected from clouds sometimes 
register noticeable changes on the re- 
cording mechanism. 

Electric current, collecting on the 
radioactive point from high potential 
developed between earth and atmos- 
phere, is measured by an extremely sen- 
sitive G-E photoelectric recorder located 
in the laboratory's penthouse weather 
station. 

A positive reading usually indicates 
cold fronts, freezing, and sublimation, 
while a negative reading usually identi- 
fies thunderstorms, warm fronts, melt- 
ing, and condensation. Lightning flashes 
reverse the pen. 

This weather device may be used in 
the future for closer pin-pointing of 
cold and farm fronts, to indicate the 
presence of fronts high in the atmos- 
phere, to count lightning flashes in the 
area, to ferret out isolated showers, and 
to tip off weather men about the pres- 
ence of disturbances which could be 
‘found otherwise only by radar. The 
G-E device costs only a fraction of the 
price paid for radar equipment. 


Smoothies 

A super-smooth, dust-free surface, the 
type a housewife dreams about, is being 
sought by scientists at the General Elec- 
tric Research Laboratory at Schen- 
ectady, N. Y. The surface is needed 
for tests to determine why various in- 
sulating materials break down under 
high electric voltages. These investiga- 
tions require electrodes free from in- 
visible bumps and the tiniest dust specks. 

According to one of the scientists, 
one speck may cause the breakdown 
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voltage to vary as much as 10,000 volts 
on successive tests. 

As the first step in the search for 
this ultra-smooth surface, stainless steel 
was polished mechanically to a gloss 
that outshone highly-burnished silver 
and chrome by use of polishing powder 
composed of particles measuring only 
one-millionth of an inch in diameter. 

But since even this steel was too un- 
even, the scientists turned to liquids, 
choosing mercury as most suitable. It 
proved an excellent electrode and had a 
surface smoother than _highly-polished 
telescope reflectors, but the mercury 
surface distorted under an electric field. 

Recently, the scientists turned to glass 
as a near approximation of a liquid 
surface. Then they coated the glass 
with vaporized gold. The result was 
the smoothest solid surface found. 

To make certain the surfaces remain 
clean during experiments, a laboratory 
staff member keeps constant watch 
through a microscope. 

Even though the electrodes are 
stored under tightly fitting plastic 
covers, the careful G-E scientists scrub 
the surfaces just before use with a 
camel’s hair brush dipped in a detergent. 


SUPERHIGHWAYS ... 

(Continued from page 13) 
Newark and another crossing of the 
Hackensack River, engineers decided 
the road should be built over this marsh. 
The New Jersey Meadows consist of 
mud and silt deposits which are very 
high in water content. These deposits 
vary in depth from but a few feet to 
as much as 250 feet. Before the road 
could be built, this land had to be sta- 
bilized so it would support the road 
and its load. 

The operation used in stabilizing the 
marsh was comparatively simple but re- 
quired enormous amounts of time and 


Traffic moves down the Turnpike 
in Central New Jersey. 


One of the 24 traffic interchanges 
on the Pennsylvania Turnpike Sys- 
tem. 


material. The first stage in this opera- 
tion was the placing of rectangular steel 
or timber settlement platforms on the 
marsh. Over these platforms, enormous 
volumes of sand were deposited. Drain 
holes were dug nearby the roadbed to 
depths of nearly 100 feet and were 
filled with sand. These sand drains al- 
lowed the marsh water to escape from 
beneath the road bed. Overload material 
was then placed over the sand in the 
bed. This literally squeezed the water 
from the underlying land. This process 
was continued until the marsh land 
could support the necessary weight. 
Then this overload fill was removed 
and the road constructed in its place. 
The cost of construction over this 
marsh land could support the necessary 
weight. Then this overload fill was re- 
moved and the road constructed in its 
place. The cost of construction over 
this marshy area was well over one 
million dollars per mile. 

With the success of both the Penn- 
sylvania and New Jersey Turnpikes, 
other states have come into the picture 
for recognition. Maine, New Hamp- 
shire, New York, Connecticut, and Ok- 
lahoma all have an expressway com- 
pleted or being constructed. Eleven 
more states have reached the advanced 
planning stage, among them are IIlinois, 
Indiana and Ohio who plan to connect 
with the western terminus of the Penn- 
sylvania Turnpike. Even Iowa has a 
committee studying the toll road prob- 
lem. 

Many states are rapidly realizing the 
need for superhighways in relieving 
their traffic problems. They are build- 
ing with an eye for the future. With 
the great annual increase of highway 
traffic, superhighways will soon become 
the common servant of the motorists. 
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This Plane made History 


The P-38 Lightning — first 400 mile 


It’s your aptitude, your knowledge of engineering principles, nei’ hour sfianteyintercestén the 
‘ : : ‘‘fork-tailed Devil’ that helped 
your degree in engineering that count. win World War II. 


This Plane is making History 


Those—plus the opportunity Lockheed is offering you—are all you need for a 
career as an aircraft engineer. In Lockheed’s special program for engineering 
graduates, you may go back to school, or you may convert to aircraft work by 


doing—on-the-job training. But whichever it is, you receive full pay while learning. 


But Lockheed offers you more than a career. It offers you"a new life, in an area 
The Super Constellation — larger, faster, 


where living conditions are beyond compare. Outdoor living prevails the Libation tt he es 
and commercial jet transport. 


year-round. Mountains, beaches are an hour from Lockheed. 
This Plane will make History 


See your Placement Officer today for the details on Lockheed’s Aircraft Training Program 


for engineers, as well as the better living conditions in Southern California. : The jet of 

Feb e : the future—the plane 

If your Placement Officer is out of the illustrated brochures you wih holy me 
describing living and working conditions at Lockheed, belongs here. 


write M. V. Mattson, Employment Manager. 


C This plane — which exists only in 
ae Ol: A OA the brain of an engineer like yourself 

. . —is one reason there’s a better 

Aircraft Corporation future for you at Lockheed. For 


: ; : Lockheed will always need engineers 
Burbank, California with ideas, engineers with 
imagination, engineers who build 
the planes that make history. 
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ENGINEER... 
(Continued from page 15) 


Research and engineering are the back- 
bone of our progress, which has put our 
standard of living far ahead of the rest 
of the world. And we’re just beginning. 
Population is increasing, industry is ex- 
panding faster than ever before, and 
the need for engineers grows even 
greater. 


Scientific knowledge and engineer- 
ing “know-how” also have their place 
in the military picture. Modern war- 
fare with its atomic bombs, guided 
missiles, radar and electronic controls 
calls for an army of specialists. Engi- 
neers are necessary in industry for the 
production of these weapons, and they 
are also much in demand by the Armed 
Forces. That doesn’t mean that the 
engineer will be called into service any 
sooner than the untrained man, but he 
will have more opportunity for inter- 
esting jobs there. 

In general, it looks as though engi- 
neering graduates will be a much 
sought-after group for some years to 
come. 


Are there opportunities to 
get ahead? 


Yes. Engineering training is not an 
automatic guarantee that you will be- 
come a company vice-president or a mil- 
lionare. There are engineers who are 
not business successes, just the same as 
in every other profession. It is up to 
the individual to get ahead by his own 
efforts. But few people have blamed 
their lack of success on the fact that 
they had engineering training. 

Right now the average engineering 
graduate is getting a job with the larger 
companies at a salary ranging from 
$300 to $400 a month. Whether this 
will go up or down in future years is 
anybody’s guess. But disregarding start- 
ing salaries, past experience indicates 
that engineering training plus hard 
work and ability may lead to real suc- 
cess later on, 

A recent survey found that 40 per 
cent of the top jobs in industry are 
now held by engineering trained men. 
Many top positions held by scientists 
and engineers are not technical ones. 
Numerous men in the fields of sales, 
advertising, personnel and other lines 
have engineering degrees, and most of 
them will say that their training has 
been extremely useful. Not only the 
technical knowledge helps. It’s the 
thinking habits and the methods of ana- 
lyzing a problem that become second 
nature to an engineer. 


How can I tell whether I should 
take engineering? 


As in almost any profession or oc- 
cupation, there isn’t any sure way of 
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telling whether someone is cut out to be 
an engineer until he has actually tried 
it. There are a few signs, however, 
that often appear during high school to 
give some indication of a natural apti- 
tude for engineering. Some of the best 
engineers showed none of these early 
indications, and some who showed them 
very clearly turned out in later life as 
something quite different, but they can 
be used as a very rough guide. 

T he prospective engineer is inter- 
ested in mechancial things, likes to build 
model planes and trains, tinker with 
doorbells and radios. He likes to find 
out not only how they work, but why— 
and then try to improve them. He likes 
to read magazines and books on scien- 
tific subjects and keeps up on new de- 
velopments—atomic power, jet propul- 
sion and color television. He works out 
ideas on paper, making sketches and 
drawings before putting these ideas into 
material form, enjoys visits to factories 
and shops, and welcomes trips to scien- 
tific exhibits and museums. He usually 
does pretty well in his math courses, 
and may like to work with figures and 
geometric forms. 

Those are some indications, but 
don’t let them frighten you if they don’t 
happen to fit your case. 


Must | take special subjects in 
high school? 


There are certain subjects you must 
take to qualify for mos t engineering 
schools, but these are ‘not necessarily 
“special.” The main objective in high 
school is to lay a firm foundation for 
your college courses. The fields of 
engineering overlap, and the same pre- 
paration will do for all of them. Later 
on in college will be soon enough to 
specialize and pick your particular 
branch. 

Plan to take al] the mathematics you 
can in high school. Some people find 
it easier than others, but it doesn’t take 
any special genius to learn all the 
mathematics you need. 

Taking both physics and chemistry 
will give you a head start and make 
your freshman year in college easier. 
The many formulas in physics and 
chemistry can be boring if you just 
memorize the symbols without thinking 
of what’s behind them. Mathematics is 
a tool the engineer uses just as a carp- 
enter uses his saw and hammer. The 
scientists who developed such things as 
our new plastics, jet engines, synthetic 
fabrics and synthetic rubber did as much 
with formulas on paper as they did with 
test tubes. You will probably not start 
out in high school developing some 
wonderful new product, but you will 
learn some of the ground rules that have 
to come first. 

And don’t neglect your English. It’s 
always hard to convince a student— 


high school or college—that English is 
necessary to an engineer. But it is ex- 
tremely important. It helps in his day- 
to-day work, and may be the deciding 
factor when it comes to promotion to 
an executive position. 

Such courses as shop, drafting, eco- 
nomics, speech and history will make it 
easier for you later on. In some col- 
leges a foreign language may be re- 
quired for certain courses. 

If you are not planning on going 
to college, or haven’t made up your 
mind yet, this general type of high 
school course is still a good one. Mathe- 
matics and the sciences provide an ex- 
cellent background for hundreds of jobs 
in modern industry. There are many 
technical positions which do not require 
a complete engineering course, but 
which do involve problems where 
mathematics and scientific analysis must 
be used. Even a salesman has to be able 
to figure out his commission. 


Consult your parents, teachers and 
counsellors for further advice and guid- 
ance in planning your personal high 
school course. They have a real inter- 
est in you and are acquainted with 
what type of work you do best. 


What is the next step? 


Next start giving consideration to 
a choice of engineering college. There 
are about 150 in the United States. 
You will want to consider which ones 
best fit your particular interests, and 
of course the geographical location may 
be an important factor. But write to 
several of them for their catalogue of 
courses, entrance requirements, tuition, 
etc. This will give you a double check 
on what you should take in high school, 
and will also give you a glimpse of 
what is ahead of you in college. 


You have often heard that going 
to college is pretty expensive. Of 
course it does cost hundreds of dollars. 
But today there are cooperative courses, 
scholarships and awards available, and 
almost anyone who really wants an edu- - 
cation and is willing to work for it, can 
manage it in some way. 

As to what is ahead of you beyond 
college, that is up to you. The oppor- 
tunity is there. The world will always 
need good engineers and scientists and 
we hope that engineering will prove 
the right road for you. 


Teacher: “In what battle did Gen- 
eral Wolfe cry, ‘I die happy’ ?” 
Johnny: “His last one.” 
ee eee 


Now I lay me down to sleep, 

The lecture’s dry, the subject’s deep; 

If he should stop before I wake, 

Someone kick me, for goodness sake. 
—The Kentucky Engineer 
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2 problem is attacked bas- 
ly, beginning with systems 
nning and analysis. This 
sists of an exhaustive ex- 
nation of the requirements 
problem, together with an 
luation of the best means 
satisfying these require- 
nts. The objective is to 
ign the simplest possible 
shanization consistent with 
perior performance. 

[hese techniques, employ- 


many special talents, are 


yonsible at Hughes for the 
cessful design, develop- 
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ment and production of com- 
plexly interacting automatic 
systems for all phases of elec- 
tronic control of interceptor 
navigation, flight control, and 
fire control. Similiar accom- 
plishments may be pointed to 
in the guided missile field. 

Methods of systems plan- 
ning and analysis responsible 
for achievements in the mili- 
tary area are also being applied 
at Hughes to adapt electronic 
digital computer techniques 
for business data processing 
and industrial controls. 


HUGHES 


Research 
and Development 
Laboratories 


CULVER CITY, 
LOS ANGELES COUNTY, 
CALIFORNIA 


PHYSICISTS 
AND 
ENGINEERS 


Hughes activities in the 
computer field are 
creating some new 
positions in the Systems 
Planning and Analysis 
Department. Experience 
in the design and 
application of electronic 
digital computers is 
desirable, but.not 
essential. Analytically 
inclined physicists and 
engineers with a back- 
ground in systems work 
are invited to apply. 
ADDRESS: 

SCIENTIFIC 


AND ENGINEERING 
STAFF 


Navy Pier 


Power and more power—that seems 
to be the theme in Detroit. Apparently 
the auto industry is in a mad dash to 
see who can produce the car with the 
most horsepower. 


Currently, Lincoln is out in front 
with its 205-bhp. engine, but it will 
soon drop into second place when the 
1953 Cadillac is unveiled in New York 
at General Motor’s Waldorf-Astoria 
show. These massive monsters are pow- 
ered with 210-bhp. engines. Cadillac’s 
lead will be short-lived, however, for 
soon after that Chrysler plans to reveal 
its “Firepower Engine” with 220 bhp. 


When will this merry-go-round step? 
Even though many automotive people 
do not agree with this type of compett- 
tion, there are others who believe that 
it has a good merchandising effect on 
the general public. Experts agree that 
these power increases are made with a 
keen eye toward sales. In our modern 
today, the public seems more speed con- 
scious, the increased horsepower appeal- 
ing to the average car driver. 


As far as styling is concerned, the 
trend seems to be toward the sports 
convertible. Most major companies will 
have a model along this line before the 
year is out. There will be certain basic 
characteristics that each of these cars 
will have. All models are expected to 
feature wire wheels (currently on some 
present models of the Hudson), also 
power steering and brakes. In body styl- 
ing there is much experimental work 
tending toward the Italian design; cars 
will be built lower. 


In the accessories field the latest fad 
is air-conditioning, especially prominent 
in the General Motors family. Buick, 
Olds, and Cadillac will have it avail- 
able, and other firms are expected to 
follow suit before the summer. 


Motor Trend* offers the latest news 
on General Motors’ air conditioning. 
Buick cites a cold capacity of 32 
average-size home refrigerators. Housed 
on the shelf in the trunk compartment, 
the unit filters cool air into the passen- 
ger area through ducts above the win- 
dow, with over 300 cubic feet of air 
capacity per minute; this gives a com- 
plete change of air every 20 seconds. 
Outside air drawn into the unit is 
cleansed of pollen and all foreign mat- 
ter before reaching the interior of the 
car. 


The air conditioner utilizes the prin- 
ciple of evaporation for cooling, using 
the liquid Freon-12 in the system. As 
air passes over the unit’s coils, evapor- 
ation of the agent occurs and heat is 
absorbed. The vapor then circulates 
throughout the system, eventually being 
transformed back into a liquid by a 
compressor and condenser mounted in 
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The Dry Lab... 


by RICHARD ZMICH, E. Physics, ‘56 
and CHARLES LaROBADIER, M.E.,’55 


the engine compartment; thus, the cool- 
ant never diminishes. 

In a look toward the future, we see 
that the fiber-glass body will come into 
wide use. This prediction is based on 
the completion of Buick’s latest experi- 
mental sports convertible, the Wildcat, 
equipped with a fiber-glass body. 

Ivan L. Wiles, General Manager of 
Buick, stated that, “The use of molded 
fiberglass eliminates the need for expen- 
sive dies in manufacturing and may lead 
to greater versatility in designing sports 
cars.” We predict that fiberglass may 
lead to great advancement in the auto- 
motive industry; besides versatility in 
design at cheaper cost, bodies can be 
made lighter and stronger; new, inex- 
pensive dies will enable companies to 
put out more numerous models. 

All this progress in the development 
of speed and design means more prob- 
lems for the engineer. Power—Weight 
— Velocity — Highways — the whole 
picture needs appraisal if we consider 
safety the primary factor. 

*Spotlight on Detroit,’ Motor Trend, 
Vol. 5, January, 1953. 


Bubble Bath at Rose Poly 


On Monday, October 26, the senior 
mechanicals were running an office ex- 


periment in the Fluids Lab. The men 


‘ 
Cleaning out the bubble bath in the 


fluids lab. (Cuts and story courtesy 
Rose Technic) 


were in position to read their gages. The 
pump was started; then it happened. 
Soap bubbles started to fill the lab. 
After the motor was shut off, a few 
intelligent individuals tried to wash the 
suds away with a hose. This only got 
them more suds. “The pump was started 
again to see what effect it would have 
Again, more suds resulted. By this 
time there were several cubic feet of 
suds (an estimate of 5000 cu. ft. has 
been heard) and more still available. 
Thus, the long-thought-of practical joke 
had been carried out. 


After all the suggested solutions 
were considered, the decision was reach- 
ed to drain the whole system and refill 
it. All 7000 gallons of water were re- 
moved. Three thousand gallons were 
used to flush it out, and 6000 gallons 
were used to refill the system. Five 
hundred pounds of borax had to be 
added to the water. 


This incident was humorous to the 
innocent by-standers, but to the two 
men who spent all day Saturday clean- 
ing up the mess it was not as funny. 
The joke was fairly expensive when 
the price of water, borax, and labor are 
considered. 

All of this was not wasted, however. 
In cleaning out the water, two fountain 
pens, a pound of mercury, and two pen- 
nies were found. All the soap certainly 
must have cleaned the place somewhat, 
and think of the sweet odor the lab 
must have. The soap in the pipes will 
also give the mechanicals another boogy 
factor to add to the books full they 
have already. 


Want $500? 
$1,000 in Scholarships Now Available 


for Students in Sanitary Engineering. 

The N. ©. Nelson Company has 
donated to the University of Illinois 
two $500 scholarships under the follow- 
ing terms: 

“Available to seniors who are in the 
engineering curriculum whose courses 
would qualify them to graduate as Sani- 
tary Engineers and requiring the recip- 
ient to carry on courses of chemistry 
during the senior year that would better 
fit him to the understanding of chemical 


(Continued on page 36) 
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What Are 


These 
Spheres? 


Catalyst 
Supports 


Moth 
Balls 


Abrasive 
Grains 


They are catalyst supports — Norton 
refractory products made of chemically 
inert, heat-resistant, wear-resistant 
materials for use as catalytic carriers in 
chemical processes. Pictured in spherical 
shape here, they are also available as 
pellets and rings. 


Composition and Properties 


These supports are commercially 
available in ALUNDUM+* (fused alpha 
alumina) mixtures varying from 77% to 
89% alumina with silica as the principal 
impurity. In addition to their refrac- 
toriness, they are chemically inert, me- 
chanically strong and wear-resistant, 

Water absorption values of these sup- 
ports vary from 12% to 22% by weight. 
Surface areas by the nitrogen absorption 
method range up to about one square 
meter per gram. Crushing strengths vary 
from 20 to 600 pounds, depending on size 
and shape, and bulk densities range from 
60 to 80 pounds per cubic foot. 


Many Refractory Products 


Catalyst supports are but one of many 
refractory products made by Norton. 
These include small furnace refractories 
such as tubes, cores and mufiles; large 
furnace refractories such as_ bricks, 
plates, muffles and other shapes; re- 
fractory cements; refractory laboratory 
ware; kiln furniture for ceramic plants. 

In its search for refractory products 
that can be used at higher and higher 
temperatures, Norton has developed a 
line of pure oxide refractories. These re- 
fractory shapes, as their name implies, 
are molded without bond and then fired 
at sufficiently high temperatures to pro- 
duce a truly sintered product. 


MARCH, 1953 


The principal raw materials used in 
the manufacture of Norton pure oxide 
refractories are ALUNDUM (fused 
alumina), MAGNORITE* (fused mag- 
nesia), fused stabilized ZIRCONIA and. 
to a limited degree, fused thoria. 


Planning Your Future? 


Norton Research is continually devel- 
oping better products to make other 
products better. Young technicians who 
are interested in contributing to the 
technical advances of the future will find 
Norton Research well worth investigating. 


Free Booklet on 


longer lasting Norton refrac- 
tory products contains de- 
tailed descriptions of Norton 
contributions in this field. 
| Write for your copy. 


Norma L. Gullberg, A.B., Chemistry, Clark Univer: 
sity '46, takes a reading with an optical pyrometer 
on a high temperature furnace used for catalyst 


support tests. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


TRADE MART REG. U, S. PAT. OFF. 


- Qllaking better products to make other wari better 


ABRASIVES Ly! GRINDING WHEELS () OMG eiaeg PAPER & CLOTH 
a5 


REFRACTORIES, POROUS MEDIUMS & LABORATORY WARE 
ne 


GRINDING & LAPPING MACHINES 7% 


NON-SLIP FLOORING 


 B 
De 
BORON CARBIDE PRODUCTS 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N.Y. tS A DIVISION OF NORTON COMPANY 
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(Continued from page 34) 


reactions present in the biological treat- 
ment of sewage.” 

It is expected that one scholarship 
will be awarded this semester to a senior 
student registered in the sanitary engi- 
neering curriculum and that another 
scholarship will be awarded a different 
student next semester. Recommendations 
of the recipient of the one scholarship 
for this semester will be made by the 
civil engineering department sometime 
in March, the exact date yet to be 
specified. 

Eligibility, beyond the requirements 
stated in the gift to the University, will 
be based on scholarship, extra-curricular 
activities both professional and other- 
wise, personality, leadership, and_ fi- 
nancial need. Applications for this 
semester's scholarship should be addres- 
sed to Professor W. C. Huntington. 
‘The applications should be in his office 
not later than the date which will be 
stated later. Notices of the due date will 
be published in the office of Professor 
H. E. Babbitt and the main bulletin 
board, both in the Civil Engineering 
building. 

The application should be accom- 
panied by information concerning the 
applicant’s qualifications as listed among 
the requirements for eligibility, other 
than scholarship at the University of 
Illinois. The application should be ac- 
companied by the names and addresses 
of at least three qualified persons from 
whom information concerning the appli- 
cant’s character and experience can be 
obtained. The appearance, wording, and 
contents of the letter of application may 
have considerable bearing on the selec- 
tion of the recipient. 


Come North 


This is an appeal—an appeal to you, 
the high school student who may be 
considering engineering as your pro- 
fession. 

As a student who has chosen it as 
my field of endeavor, I urge you, in 
behalf of the profession and of science 
in general, to think seriously over your 
possibilities in a scientific field. Every 
type of engineer is desperately needed 
to alleviate the acute shortage the na- 
tion now faces, and this deficiency 
threatens to grow. In June of 1951 
there were 38,000 graduates and 80,000 
jobs. The military claimed 19,000 
through the R.O.T.C. leaving less than 
20,000 men for civilian openings, or 
four jobs for every graduate. With the 
recent fluctuations in college enroll- 
ment, an accurate prediction is difficult. 
However, it can safely be estimated that 
four years from now there will be three 
opportunities for every graduating engi- 
neer. This situation will not only pro- 
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vide the graduate with a choice of jobs 
but it also spells better wages. 

All this makes engineering sound like 
a wonderful profession, which it cer- 
tainly is. The interest, enjoyment and 
satisfaction to be obtained from it is 
invaluable. Every day of an engineer’s 
life is different; new problems, new 
ideas and a new challenge’ arise daily 
to be met by the engineer. 

In 1674, Sir William Petty had this 
to say of engineering: “ .. . ’tis the 
profession of the society, to make mys- 
terious things plain; to explode and dis- 
use all insignificant and puzzling 
words; to improve and apply little 
threads of mathematics to vast uses; 
and yet not to neglect the finest consid- 
eration, even of atoms, where the same 
is necessary.” 

Since Sir Petty’s time, however, engi- 
neering has grown tremendously and it 
has been subdivided into many phases. 
The University of Illinois offers de- 
grees in all these particular types of 
engineering. Each is a separate field in 
itself and will be described to give some 
idea of what it involves. 

Aeronautical Engineering. This cur- 
riculum is primarily to ‘“‘train students 
in the basic principles of airframe and 
aircraft power plant design and con- 
struction.” Elective courses allow the 
student to specialize in aerodynamics, 
aircraft structures, aircraft power 
plants, design, and production. 

Agricultural Engineering. Agricul- 
tural engineering includes the same bas- 
ic courses as other engineering curricula 
and also fundamental agriculture 
courses. Options include either machin- 
ery and power option, dealing with me- 
chanical engineering design courses and 
advanced work in farm and machinery 
design, or farm structures, soil and 
water engineering option which includes 
civil engineering design and agriculture 


Bubble bath in 
the fluids labora- 
tory at Rose Poly- 
technic Institute. 


courses in farm structures and soil and 
water engineering. 


Ceramic Engineering. Concerned 
with the utilization of non-metalic min- 
erals, ceramic engineering deals with 
the manufacture of brick, tile, pottery, 
refractories, glass, porcelain enamels, 
abrasives and cements. It includes inves- 
tigation of the properties of ceramic ma- 
terials, manufacture, design, and erec- 
tion of equipment, research and engi- 
neering service in the sale and uses of 
ceramic materials, products and 
equipment. 

Chemical Engineering. ‘These courses 
prepare the student to transform labor- 
atory results to large scale commercial 
processes, to improve present plants, to 
develop new products and equipment; 
and to operate and supervise chemical 
plants. It deals with chemistry, math- 
ematics, and physics and their industrial 
application. 

Civil Engineering. Civil engineering 
offers training in the design and con- 
struction of bridges, dams, buildings, 
retaining walls, foundations, highways, 
water supply and sewage disposal sys- 
tems and hydraulic engineering works. 
Specialization is possible with construc- 
tion, highway, hydraulic, railway and 
structural options. 

Electrical Engineering. Electrical en- 
gineering courses train men for research 
development, design, operation, sales 
and administration in electrical power, 
communication and electronic engineer- 
ing, and illumination. Options in elec- 
trical power engineering, communication 
and electronic engineering, and illumin: 
ation engineering give the student a 
choice of specialization. 


General Engineering. Vhis curricu- 
lum combines a sound education in engi- 
neering principles and their application, 

(Continued on page 52) 
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DOW ADDS NEW: EXPORT COMPANIES 


Dow has recently formed two subsidiary export 


companies to serve foreign industry’s increasing 


demands for high-quality chemicals. 


MARCH, 1953 


In the Western Hemisphere, Dow Chemical 
Inter-American Limited with sales offices in 
Montevideo, Uruguay will supply chemicals 
to Mexico and to many countries in Central 
and South America. 


Industries in other continents—Europe, 
Asia, Africa, and Australia—will be served 
by Dow Chemical International Limited. Its 
first sales office will be in Zurich, Switzerland. 


These two new export companies are only 
one example of the continued growth taking 
place at Dow. Each year finds new Dow plant 


facilities, increased production, new prod- 
ucts developed . . . an over-all growth and 
expansion that requires a steady influx of 
men of varying talents, as well as providing 
excellent opportunities for those within the 


Dow organization. 


Dow’s Booklet, “Opportunities with 
The Dow Chemical Company,” 
we \ especially written for those about to 
enter the chemical profession, is 
available free, upon request. Write 
to The Dow Chemical Company, 
Technical Employment, Midland, Michigan. 


you can depend on DOW CHEMICALS 
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ATOMIC ENERGY... 
(Continued from page 17) 


material for reactors which appears 
suitable so far as physical properties 
are concerned, we must now add 
still another requirement. The nuc- 
lear properties must be such that 
the structural materials will not 
capture neutrons and thus deplete 
the supply and reduce the power. 
This requirement drives us to con- 
sider strange new elements, and 
raises a whole array of procure- 
ment problems. 


Even after we have our reactor 
working we find that the fission 
products produced as an essential 
part of the reaction “poison” the 
reaction itself. The ashes smother 
the fire. 


dred laboratories and hospitals ‘in this 
country and abroad. 

In explaining the production of radio- 
isotopes, it is first necessary to review a 
few fundamental facts. The atom is 
composed of a nucleus surrounded by 
electrons which are negatively charged 
particles. The nucleus, upon which is 
based this new horizon of science, 1s 
composed of neutrons—which have no 
charge—and positively charged protons. 
When a neutron is added to the nuc- 
leus, the balance between the neutrons 
and protons may be upset and the result- 
ing unstable nucleus emits radiation and 
becomes known as a: radioisotope. 


Since the best source of neutrons is 
the chain-reacting pile, radioactive iso- 
topes can be produced by inserting small 
amounts of an element into the pile. 
The atoms of this element are subjected 


RADIOACTIVE TRACER ATOMS 


FOR. 


MARKING BOUNDARY 
BETWEEN OILS IN PIPE LINE 


RADIOACTIVE 
ISOTOPE 
IN OIL 


Finally, assuming that we have 
solved the structural problems, we 
have a whole new category of 
problems in connection with the 
working fluid or heat transfer 
medium used to convert the heat 
into power. 


Radioisotopes—the tagged atoms” 


Radioactive isotopes, or just radioiso- 
topes, for scientific, agricultural, and 
industrial use constitute the first great 
contribution of the development of 
atomic energy to peacetime welfare. In- 
dustrial power from nuclear energy may 
be a decade or more away, and most 
other applications are still largely spec- 
ulative. But radioisotopes produced in 
the Nation’s atomic energy establish- 
ment at Oak Ridge, Tennessee, are al- 
ready at work in more than three hun- 
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to a constant bombardment by neutrons 
from the fission process and a consider- 
able number of the foreign neutrons 
are captured by the nuclei of the target 
atoms. 

After a neutron has been captured by 
a target atom, the atom may become 
radioactive in one of several ways. Most 
commonly, a gamma ray is emitted. 
This type of radiation is similar to X- 
rays and has great penetrating power. 
Many radiosotopes also are produced by 
emission of a proton from the nucleus 
after the capture of the neutron. Since 
this changes the charge of the nucleus, 
a transformation has occurred and it be- 
comes another element—usually radio- 
active. This process is known as a trans- 
mutation and is the method used to pro- 
duce carbon 14. In the pile, nitrogen 
atoms present in the target material, 


calcium nitrate, are transmuted to 
carbon 14. 

The tremendous advantage of the 
radioisotopes lies in the fact that while 
they are chemically identical with the 
stable forms of the elements, they are 
radioactive and their radioactivity can 
be detected. Thus a minute quantity of 
one of these isotopes can be followed 
through complicated chemical reactions, 
through the metabolic process in the 
body, through entire biological cycles 
or through other physical and chemical 
processes and still be identified. Dilu- 
tions or chemical changes of the tracer 
isotope make no difference. The radio- 
activity will still register on a Geiger 
counter or show its course on photo- 
graphic film. The atoms are tagged for 
as long as the radioactivity lasts. 

The rate at which radioactive ma- 
terials undergo transformations is meas- 
ured by time intervals called the half- 
life. At the end of the first half-life 
period the amount of radioactivity is 
alf the original amount. In the next 
half-life interval, half the remaining 
activity — or one-fourth the original 
amount—remains. The half-life of dif- 
ferent materials varies widely. For 
uranium 238, it is 4.5 billion years; for 
carbon 14, it is 5,000 years, and for 
radium 1,590 years. Radiogold has a 
half-life of 2.7 days. Radioactive potas- 
sium has a half-life of 12.4 hours, and 
a special isotope of polonium has a half- 
life of approximately one millionth of a 
second. 

Tagging the Atoms 

Broadly speaking, there are three 
ways in which neutrons in the pile pro- 
duce radioisotopes; (1) by splitting 
atoms of fissionable uranium into new 
atoms of entirely different elements— 
fission products, so-called — which are 
radioactive themselves; (2) by being 
captured in the nuclei of atoms of spe- 
cial “target material” inserted into the 
pile, turning them into heavier isotopes 
of the same element; (3) by altering 
the electrical charge of the nuclei of 
atoms of target material, thereby trans- 
muting them into isotopes of a different 
element. 

Uranium fission products removed 
from the pile contain a great variety of 
radioactive materials, which—in method 
(1) above—can be extracted and puri- 
fied by chemical means. However, the 
radioisotopes obtained are-all those of 
elements near the center of the atomic 
scale between zinc (number 30) and 
gadolinium (number 64). With the ex- 
ception of iodine, these do not enter 
significantly into medical, biological, 
agricultural, or most industrial pro- 
cesses. Therefore, most of the radioiso- 
topes supplied by Oak Ridge must be 
prepared by methods (2) and (3). 
These call for the preparation and pile 

(Continued on page 44) 
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The ring test, shown above, is a scientific 
method for determining the modulus of rupture 
of pipe. It is not a required acceptance test but one 
of the additional tests made by cast iron pipe manu- 
facturers to ensure that the quality of the pipe 
meets or exceeds standard specifications. 


A ring, cut from random pipe, is subjected to 
progressively increased crushing load until failure 
occurs. Standard 6-inch cast iron pipe, for example, 
withstands a crushing weight of more than 14,000 
Ibs. per foot. Such pipe meets severe service re- 
quirements with an ample margin of safety. 


Scientific progress in the laboratories of our 
members has resulted in higher attainable stand- 
ards of quality in the production processes. By 
metallurgical controls and tests of materials, cast 
iron pipe is produced today with precise knowl- 
edge of the physical characteristics of the iron 
before it is poured into the mold. Constant control 
of cupola operation is maintained by metal analy- 
sis. Rigid tests of the finished product, both ac- 
ceptance tests and routine tests, complete the 
quality control cycle. But with all the remarkable 
improvements in cast iron pipe production, we do 
not forget the achievements of the early pipe 
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The Ring Test 


founders as evidenced by the photograph below of 
cast iron pipe installed in 1664 to supply the town 
and fountains of Versailles, France and still in 
service. Cast iron pipe is the standard material for 
water and gas mains and is widely used in sewage 
works construction. Send for booklet, “Facts About 
Cast Iron Pipe.” Address Dept. C., Cast Iron Pipe 
Research Association, T. F. Wolfe, Engineer, 
122 So. Michigan Ave., Chicago 3, Illinois. 


Section of 285-year-old cast iron water main still 
serving the town and fountains of Versailles, France. 


3 SERVES FOR 
3 CENTURIES 
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ATOMIC ENERGY... 
(Continued from page 40) 


irradiation of special target materials. 
Phosphorous 32, a widely used radio- 
isotope, can be produced by both meth- 
ods and may be used to illustrate. 

In the production of phosphorous 32 
by “neutron capture,’ method (2), 
phosphorous 31, contained in phosphate, 
is put into aluminum cans which are 
set in holes in a graphite block and 
pushed into the center of the pile. Each 
atom of the stable element phosphorus 
31 that captures a neutron becomes 
phosphorus 32. But not enough neutrons 
are present in “low flux’ piles to con- 
vert more than a small proportion of 
the phosphorus atoms to the radioactive 
state. Hence the phosphorus 32 is still 
much diluted with phosphorus 31, and 
the treated phosphate is not highly 
radioactive. 

In practice, therefore, phosphorus 32 
is usualiy produced by method (3), 
“transmutation.” This process starts 
with a target element different from 
the element of which an isotope is de- 
sired. Sulphur is the target for the pro- 
duction of phosphorus 32. Bombard- 
ment by neutrons in the pile changes 
the electrical charge of the nuclei of 
some of the sulfur atoms, and thus 
transmutes them into phosphorus 32. 
When the sample has been removed 
from the pile, the radioactive phos- 
phorus can be chemically separated 
from the target sulfur. Phosphorus 32 
in a very pure form, high in radioactiv- 
ity, can thus be obtained. Unfortunately 
many of important radioactivity, those 
of calcium, iron, and zinc, for instance 
— cannot effectively be made by trans- 
mutation. They can be produced only 
by neutron capture, and this, as stated 
above, gives a product low in radio- 
activity. When a pile of higher neutron 
flux becomes available, it will be pos- 
sible to produce radioisotopes of greater 
usefulness for research. 


Handling the Radioisotopes 


From the preparation of the target 
material to the final shipment of the 
product, the production of radioisotopes 
demands skilled personnel and_ special 
equipment. When the pile is shut down 
for the removal of the irradiated sam- 
ples, each member of the team of work- 
ers must know precisely his assignment 
in the operation, and carry it out quick- 
ly and without error. Geiger counters 
and other radiation detection equipment 
must be used constantly to check up the 
radiation present. In subsequent chem- 
ical treatment of materials, the work 
must be carried on behind lead shields, 
the workers using tongs and mirrors to 
avoid exposure. Many chemical opera- 
tions are conducted inside a “hot lab,” 
a room with thick concrete walls in 
which apparatus is manipulated from 
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outside by remote control devices, the 
chemist viewing his work through peri- 
scopes. Each radioisotope, moreover, 1s 
a separate production problem, involv- 
ing its own combination of require- 
ments—for target material, irradiation 
time, chemical treatment, safety pre- 
cautions, and the rigid time limits asso- 
ciated with its inflexible half-life. 


Radioactive substances, as mentioned 
before, are shipped by common carrier 
in specially constructed containers. Con- 
tainers range in weight from less than 
a pound to a ton. The amount of shield- 
ing varies with the amount and en- 
ergy of radiation. The average con- 
tainer, such as used for shipping the 
radioisotope of iodine (I 131), weighs 
between one hundred and one hundred 
and fifty pounds. The thickness of lead 
shielding varies from one-half inch, de- 
pending upon the amount shipped. 


The radioactive material is first 
placed in a glass bottle which is in- 
serted in an air-tight stainless steel cyl- 
inder. The cylinder, in turn, is placed 
inside a lead shield which is supported 
firmly inside a, strong wooden box. 
Lead shields are placed inside the box 
which is then sealed for shipment. The 
box is finally checked with sensitive 
radiation instruments to determine the 
amount of radiation at the surface. 
Should this prove to be above tolerance, 


the substance is repacked with a thicker 
shield. 


Perhaps one of the [&rgest shipments 
of radioactive material was in February, 
1947, when a twenty-three gram unit 
containing radioactive cobalt (Co 60) 
was shipped to the Bureau of Standards 
in Washington. The container, shield- 
ing the cobalt oxide which was equiva- 
lent in weight to a fifty cent piece, 
weighed sixteen hundred pounds. This 
isotope which has a half-life of five 
years is being used by the Bureau to 
furnish radiation standards to research 
workers for calibration of radiation 
measuring instruments. 


Some of the most important radio- 
isotopes for fundemental research in 
medicine have especially short half-lives. 
These include radiogold (three days), 
radioactive potassium (thirteen hours), 
radiosodium (fifteen hours), radioiodine 


(eight days), and radiophosphorous 
(fourteen days). 
Shipments of these materials . are 


handled as expeditiously as possible. 
When an order has been processed and 
a shipping date set, prior arrangements 
relative to shipment are made with an 
airlines agency and the shipment—after 
being properly packaged—is sent by fast 
truck to the air port just before flight 
time. Simultaneously the customer is 
notified of the departure time and ad- 
vised to meet the plane at its destina- 
tion and arrange for prompt delivery. 


Putting Tagged Atoms to Work 

The uses of radioisotopes are too nu- 
merous to be fully discussed in an article 
of this length. Therefore, I shall at- 
tempt to bring out only the more im- 
portant uses in medicine, agriculture, 


-and industry. 


In Medicine 

In hospitals today, physicians are 
using radioisotopes to diagnose various 
circulatory disorders, to locate malig- 
nant tumors, to measure how sick thy- 
roid glands are functioning, to find out 
out how much iron the red blood cells 
of anemic patients can take up, and to 
diagnose various unhealthy internal 
body changes that they could not iden- 
tify without the radioactive tracers to 
follow and report on the movement of 
materials in the body. 

For example, by injecting a tagged 
salt solution into a patient’s leg the 
physician, equipped with his detection 
instrument, can quickly tell if circula- 
tion is abnormal by the rate at which 
radiosodium is concentrated in the foot. 
The University of California Medical 
School reports diagnosing in this way 
more than two hundred cases of nine- 
teen different types of disorders in the 
hands and feet. The diagnoses have 
been so reliable that they are used to 
determine whether or not it is necessary 
to amputate, and where to make the 
severance, if it is necessary. 

Some malignant, abnormally growing 
tissues absorb certain elements in the 
body, such as phosphorous and iodine, 
faster than normal; others absorb cer- 
tain elements more slowly than normal. 
Cancer specialists are taking advantage 
of this fact and using radioisotopes to 
help locate tumors. The University of 
California Medical School and_ the 
Cook County Hospital, Chicago, are 
using radiophosphorous to locate cancer 
in the breast; the radiations enable di- 
agnosticians to distinguish between be- 
nign and malignant growths, since the 
latter take up phosphorous at a slightly 
greater rate. The University of Minne- 
sota Medical School uses a radioiodine 
compound to determine the location of 
brain tumors as a preparation for oper- 
ation, and reports the tracer technique 
as being more accurate and reliable than 
other methods. 

Agriculture 

In agriculture, the use of radioiso- 
topes in research is expected to provide 
future dividends for the farmer. Radio- 
phosphorous is being used to study the 
action of phosphate compounds in the 
soil. These experiments are intended to 
give information which will lead to im- 
proved fertilizers. 

Radiophosphorous and_ radiochlorine 
are being used in fundamental studies 
on the movement, accumulation, utiliza- 
tion, and distribution of phosphate and 

(Continued on page 48) 
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Replacing a rivet 


...@ stop pin 


«..@ set screw 


--.a bolt and nut 
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dia. from 
1/16” to 1/2” 


eee ci modern fastener 
that saves time and money 
on thousands of applications 


Rollpin is a hollow, split, cylindrically formed pin with chamfered 
ends. It is simply driven into holes drilled to normal production toler- 
ances. Because Rollpin is slightly larger than standard sized holes, 
it compresses as inserted. It is self-locking—and vibration-proof— 
because of the constant pressure it exerts against hole walls. Its shear 
strength exceeds that of a cold rolled pin of the same diameter. Rollpin 


is readily removed with a drift or pin punch—and can be reused. 


Because of its versatility—and the production economies it makes 
possible—Rollpin is finding wide usage in almost every phase of manu- 
facturing activity. Write for design information on the Rollpin. It will 
enable you to cut costs for many applications where use of rivets, set 
screws, dowels, and straight, serrated or cotter type pins create instal- 


lation or performance problems. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 
Elastic Stop Nuts with the famous red collar 
are another ESNA product 
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ATOMIC ENERGY... 

(Continued from page 44) 
chlorine in the growing plants. These 
studies not only include the uptake of 
phosphate and chlorine from the soil 
but also the plants response to these 
elements. The ultimate purpose of these 
investigations is to find out how to 
grow more and better corn. 

At the Bureau of Plant Industry 
radiopotassium, radiorubibium, and _ ra- 
diocalcium are being used to study the 
soil chemistry of potash in particular the 
storage of potash in the soil. The radio- 
activity of the elements will make it 
possible to follow the movements of 
these elements into plants. 

Radiocobalt is being used to trace 
plant material consumed by insects. The 
information obtained may enable the 
farmer to have more effective control 
of insect pests. 

From these and many other tests it 
has been learned that potatoes use up 
phosphorus from fertilizer during their 
entire growth period, whereas corn, to- 
bacco, and cotton take it up only dur- 
ing early growth. What that means to 
the farmer is that applications of phos- 
phate fertilizer may be profitable for 
potatoes throughout the season, but 
useless for corn, tobacco, and cotton 
after early growth. 

These newly learned facts about the 
use of fertilizer are to help manufac- 
turers design new machinery for fer- 
tilizing. Plant breeders, too, are to bene- 
fit along with farmers and consumers. 


Industrial 


Among the actual research products 
using tagged atoms, few as yet are 
wholly textile, although many touch im- 
portantly on techniques and products 
used in the industry. Most of the few 
textile experiments already conducted or 
projected are in the fields of fabric fin- 
ishing and primary rayon manufacture 
and are largely chemical in their nature. 

The problem of gauging the thickness 
of extremely thin films has long been 
a headache in industry. 

The average thickness of a sheet of 
Phliofilm, a Goodyear products, is about 
one-thousandth of an inch. 

Mechanical gauges such as are now 
in use are difficult to use since the 
tiniest change in the pressure of the 
gauge on the film will give a false read- 
ing. Present gauges read with only dubi- 
ous accuracy to a ten-thousandth of an 
inch. 

The usual mechanical gauge com- 
presses the film between a metallic foot 
and an anvil. The theory is that the 
weight of the foot will provide the 
same pressure but it is apparent that 
the softness of the film will affect the 
result. 

Various refinements may be incorpor- 
ated but one difficulty about using all 
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such gauges in conjunction with a pro- 
duction line is that either the progress 
of the film must be halted for gauging 
purposes or a piece of film must be cut 
from the sheet and subjected to gaug- 
ing. 

The new radioactive gauge, using 
radiocarbon (C 14), makes it possible 
to gauge a sheet of Pliofilm or other 
film continuously as it comes from the 
rolls. No mechanical contact with the 
film is required. 

The film passes through a slot in 
the gage. Below this slot there is a small 
bit of carbon 14. Above the slot there 
is an ionization chamber in which is 
produced a minute electrical current 
by the rays from carbon 14. This cur- 
rent is amplified by sub-miniature vacu- 
um tubes to the point where it is suf- 
ficiently large to operate an ordinary 
electric meter which will then indicate 
the strength of the rays. 

The strength of these rays is directly 
proportional to the number of electrons 
getting through the sheet of film. Con- 
sequently the meter can be graduated to 
read directly in thickness of film. 

Rayon fabrics are sometimes chemi- 
cally coated to make them fire-, mil- 
dew-, or water-resistant. If a radioiso- 
tope were compounded with the coating 
material it would be a simple matter to 
control uniformity and thickness of the 
coating by measuring intensity of radio- 
activity. 

Radiocobalt and radio strontium have 
been used to collect ele¢trostatic charge 
from textile materials and deliver the 
charge to measuring instruments. This 
has permitted measurements of the abso- 
lute amount of electricity generated 
during textile processing to be made for 
the first time. Attempts to do this by 
means other than radioactivity failed. 

Some progress has been made toward 
the commercial use of these radioactive 
materials for dissipating unwanted 
charge around textile machinery. It ap- 
pears unlikely that radiocobalt can be 
used for this purpose, but the applica- 
tion of radiostrontium seems more 
promising. 

In closing, I would like to quote the 
great chemist Wohler who, when writ- 
ing to Berzelius one hundred years ago 
on the status of organic chemistry, said 


“Organic chemistry just now is 
enough to drive one mad. It gives 
me the impression of a primeval 
tropical forest, full of the most re- 
markable things, a monstrous and 
boundless thicket, with no way of 
escape, into which one may well 
dread to enter.” 


That is an excellent description of 
the atomic energy field now, in 1953. 
In the meantime, however, what has 
happened to organic chemistry? Miracle 
drugs are practically tailor made; DDT 


OPEN HOUSE... 
(Continued from page 11) 


devices. There will be a real flying 
saucer, the simplest motor in the world, 
man-made lightning, and a TV camera 
and receiver setup. You will have a 
chance to match your wits against an 
electrical brain, and try your luck on 
the kissometer. 

Civil Engineering — Here you will 
be able to see the part the civil engi- 
neer plays in the construction of the 
many buildings, roads, and bridges 


The testing machine at Talbot Lab 
breaking a concrete cylinder. 


which we all use. There will be models 
and pictures of some of the famous feats 
‘of construction. The basic principles of 
surveying will be explained to you. 


The Open House of 1953 will be 
a treat for everyone regardless of age. 
The displays will awe and please you. 
This will be a very enjoyable way to 
learn a little more about the great part 
that engineers play in our everyday 
life. There is no reason why everyone 
shouldn’t be able to spend an enjoyable 


and educational day at the Enginnering 
Open House of 1953. 


and 2-4-D are taken for granted by 
the farmer. A hundred years from now 
what will be the status of atomic en- 


ergy? 


While attempting to accomplish a 
stickup, a criminal was caught in the 
act. Upon capturing him the arresting 
officer made the usual statement, “Any- 
thing you say may be held against you.” 

The prisoner’s immediate reply was, 
“Jane Russell’’! 
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@ William L. Culligan, Jr. received his B.S. 
and M.S. degrees in Aeronautical Engineer- 
ing from the University of Michigan in 1945 
and 1947. His first two years with Allison as 
a junior engineer were devoted to gaining 
direct experience in the operation of jet en- 
gines in the Experimental Test Department. 
In December, 1949, Bill was promoted to 
Experimental Engineer and has been special- 
izing in applying improved instrumentation 
to jet engines as a means of obtaining better 
data for analyzing and predicting their per- 
formance. This has included some special 
“jet rakes” to obtain pressure and tempera- 
ture data in the hot jet exhaust of engines on 
the test stand and in flight. There also were 
such things as quartz windows and periscopes 


A JOB AT 


plus 


Bill Culligan is checking a J35 turbine wheel on which 
measurements were made of the temperature gradi- 
ent from hub to rim. Temperatures ranging from 500 
to 1100°F. were involved and the information was ob- 
tained by inserting tiny pellets of fusible material at 
various radii in the surface of the wheel. 


to permit viewing the combustion inside the 
engine. 

On one occasion he spent six weeks assist- 
ing in Air Force tests of an Allison engine at 
Eglin Field, Florida, where the inlet air tem- 
perature to the engine was varied from minus 
65°F up to a “hot day” temperature of 110° F, 

Today Bill is considered one of our experts 
on analyzing engine performance. He is only 
one of several hundred engineers who have 
interesting and important jobs in Allison’s 
growing program of development and im- 
provement for turbo-jet and turbo-prop air- 
craft engines. We think you, too, would like to 
work for the only manufacturer whose jet en- 
gines have accumulated more than 2,000,000 
hours in the air. 


Allison is looking for young men with degrees in 
MECHANICAL ENGINEERING ELECTRICAL ENGINEERING AERONAUTICAL ENGINEERING 
A lesser number of openings exist for majors in Metallurgy, Electronics, Mathematics and Physics 


For further information about YOUR engineering career at ALLISON, discuss it with your Placement 
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your 
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 


DIVISION GENERAL MOTORS CORPORATION « Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft... 


heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . 


. DIESEL LOCOMOTIVE 


PARTS . .. PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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DRY LAB... 

(Continued from page 36) 
industrial organization and administra- 
tion, and a supplement of cultural and 
humanistic studies. Options are also 
offered. 

Mechanical Engineering. The courses 
in mechanical engineering “present the 
theory and practice of the generation, 
transmission, and utilization of power 
and of the theory of operation, design, 
testing, and construction of machines 
of all kinds.” Third and fourth year 
courses are available in a variety of 
options including heat power, machine 
design, production, research, air condi- 
tioning and refrigeration, petroleum 
production and railway motive power. 

Metallurgical Engineering. Chemical 
metallurgy deals with the chemical pro- 
cesses and the production and refining 
of metals. Mechanical metallurgy in- 
cludes the processing, working and 
shaping of metals and alloys—rolling, 
forging, drawing, spinning and casting. 
Physical metallurgy concerns the nature, 
structure, physical and mechanical prop- 
erties of metals and alloys, metallog- 
raphy, testing of metals and_ alloys, 
heat treatment of metals and alloys and 
their physical changes. The general cur- 
riculum of metallurgical engineering 
emphasizes physical metallurgy with 
specialized courses in ferrous and non- 
ferrous metallography, physical metal- 
lurgy, ferrous and nonferrous process 


metallurgy, physics of metals, electro- 
metallurgy, heat treatment, fuels and 
furnaces, alloy steels, and mechanical 
metallurgy. 

Mining Engineering. Mining engi- 
neering provides instruction in the ex- 
traction of coal and minerals from the 
earth and their preparation for use. 
Specialized courses are offered in mine 
surveying, mine methods, prospecting, 
mine examination and ventilation, coal 
preparation, mineral dressing, mine ad- 
ministration, and design of mine plants. 

Physics. Engineering physics offers 
training in fundamental physics and 
mathematics with junior and_ senior 
courses in physics, mathematics, and 
chemistry plus liberal allowance for 
specialization. 

Sanitary Engineering. Closely resem- 
bling the civil engineering curriculum, 
sanitary engineering puts greater em- 
phasis on the control of the environment 
to protect and improve health and com- 
fort. 

Theoretical and Applied Mechanics. 
The Department of T.A.M. offers 
courses in the mechanics of rigid and 
deformable bodies and of incompressible 
fluids with undergrad courses in statics 
and dynamics of rigid bodies, in 
strength of elastic and inelastic materi- 
als,and in hydraulics and fluid me- 
chanics. 

The entrance requirements to the 
College of Engineering have been in- 


creased as of September 1, 1953, and 
include four units of mathematics— 
two in algebra, one in plane geometry, 
and one-half each in solid and trigonom- 
etry. (One college unit is equal to two 
semesters of high school work.) Stu- 
dents lacking one unit of algebra will 
be admitted providing the deficiency is 
removed in their first year. This may 
delay graduation one semester unless 
the student attends a summer session 
immediately before or after his first 
year of college. 


The College of Engineering campus 
is located on the northern part of the 
University campus (hence the title— 
North Campus). The buildings of each 
department in the college, their offices, 
classrooms and library are located here 
as are the many well equipped labora- 
tories shared by the various depart- 
ments. 


And so, if you feel that you can 
qualify and that you are interested in 
serving society by serving science, join 
the ranks of that onehalf of one percent 
of our population that call themselves 
engineers. In short—come north, young 
man! 


Joe: ‘“What’s the hurry.” 
Moe: “I bought a _ textbook and 
I’m trying to get to class before the 


next edition comes out.” 
—The Auburn Engineer 


MATERIALS-HANDLING EQUIPMENT 


THAT SPEEDS WORK, SPARES MEN, SLASHES COSTS 


No other Mobile Crane of this type has all the features of 
KRANE KAR. More goes into KRANE KAR ... you get more 
out of KRANE KAR. .. more speed, more work, more safety. 
Loads and Unloads freight cars, trucks, trailers... Stacks and 
Stores .. . expedites Plant Maintenance. > 


Help Wanted! 


The Technograph needs men and 
women interested in gaining experi- 
ence in: 


oe 


KRANE KAR handles steel stock and forms of any shape or 
size within capacity (or scrap when equipped/with magnet); 
transmission cases, motors, crankcases, transformers, etc. Works 
in tight quarters, low headroom, up and down ramps... any- 
where, in plant or yard. Often cuts handling costs to 87 q ton.* 


Safest Crane in its class, minimizing injury risks t¢ men, 
materials, machine. Self-Stabilizing: dangerous use of jacks 
or stabilizers eliminated. Automatic Power Cut-Off at ex- 
treme positions of Boom-Swing or Topping. Automatic 
Braking of Load and Boom Lines. No Tail-Swing:-ho 
of Crane passes over operator's head. 


BUSINESS PROCEDURES 
WRITING 


ILLUSTRATIONS 
ADVERTISING 
PROMOTION 


Gas or Diesel. 9 to 37 ft. booms or 
S-“adjustable telescopic booms; Electric 
magnet, clamshell bucket, and other 
accessories available. Ask for illus- 


trated bulletin #79. 


USERS: General Motors; Bethlehem 
Steel; Todd Shipyards; Boeing; General 
Electric; duPont; Pullman Standard; etc, 


@ 
@ 
@ MAKE-UP 
@ 
e 
@ 


*Write for case studies. 


Apply at: 
THE TECHNOGRAPH OFFICE 
213 Civil Engineering Hall 


Pioneers of Heayy Duty Materials-Handling Equipment and Mfrs. of 
Heavy Duty Fork LIFTRUKs; Cranes, Capstans, and Winches for Motor 
Trucks . “SILENT HOIST” Car Pullers and Barge Movers. 


SILENT Hoist & CRANE Co. 


895 63RD ST., BROOKLYN 20, N.Y. 
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there’s a sreat future 
in the 195X Pontiac! 
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The future of the automobile industry is 
practically unlimited. A predicted 80,000,- 
000 vehicles are expected to be running 
America’s roads by 1975. 


The automobile industry has shown almost 
continual growth—far beyond the most 
optimistic expectations of the experts of 
not so many years ago. 


And while the industry itself has shown 
this steady growth, Pontiac has grown even 
more spectacularly. Today Pontiac holds 
an enviable position. Its reputation for 
quality and value and its public acceptance 
are unsurpassed. 

There is, indeed. a future with Pontiac. 
But more important is this: the most 
practical way to this great future is by 


way of designing. The majority of all lead- 
ing positions in automobile engineering are 
held by men whose basic training was in 
designing. It’s one of the best paths for the 
young man who wants an engineering 
career based on opportunity, future ad- 
vancement and liberal compensation plus 
General Motors employment benefits. 


Yes—there is a great future for you in the 
195X Pontiac. 


tome ———. 
WEA Sachiss,. - Pacer 
Biid@sesecece to, 


Pontiac’s huge, new engineering building is one of the 
industry's most modern with every conceivable facility 
for designing better and better Pontiacs. 


PONTIAC 


MOTOR DIVISION « PONTIAC, MICHIGAN 


GENERAL MOTORS 


CORPORATION 
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AGRICULTURE... 
(Continued from page 9) 

choose the right type and size of engine 
for the tractor; he must design the trac- 
tor to give a pleasing appearance—al- 
ways a good selling point, and he must 
design the tractor to be able to stand 
up in extremely wet, dusty, or cold con- 
ditions, or any other peculiar conditions 
the tractor might have to work under. 

The tractor is only one of the hund- 
reds of farm machines. Nearly all these 
machines must be designed, tested and 
perfected by engineers. The engineer 
also invents new machines and discovers 
methods of using machines for better 
economy of time and money. The engi- 
neer is indispensible to a mechanized 
farm. 

The engineer’s contribution to agii- 
culture is not only in machines, how- 
ever. His work extends much farther 
than that. His work is directly comn- 
nected with the soil. He makes thous- 
ands of acres suitable for farming. To 
do this he may have to irrigate the land 
to provide water that is not in a suit- 
able supply in nature, or he may have 
to drain land that has an excess of 
water. Soil and water conservation is 
one of the engineer’s most important 
jobs in agriculture. 

The engineer dams huge rivers to 


NER cae HSE 


oe ES 


Diesel tractor equipped with a bulldozer is used for clearing land for 


stock grazing. 


divert the flow of water and change 
deserts into fertile farm land through 
irrigation. Irrigation is no simple task 


good as new. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles ® Montreal 
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@ ALBANENE,* a K&E product, is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans- 
parentizer developed by K&E. ALBANENE does not turn 
brittle or lose its transparency with time. After years it is as 


Kor 


Drafting, 


*Trade Mark® Reproduction and 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


—quite the contrary—it is a very great 
job. The dams must be placed at stra- 
tegic places in the river in order to as- 
sure greatest success; the water may 
have to be piped for miles—another 
large assignment; and it must be easily 
accessible for irrigation of the fields. 
To be easily accessible, an intricate net- 
work of canals and pipes is needed to 
bring the water onto the fields in the 
proper amount at the proper time. 


In some regions, however, water is 
present in such large amounts that this 
excess also presents quite a problem— 
another job for the engineer. If the 
land is level the excess water will lie 
on the surface to form ponds and 
marshes. In this case, the land must 
be drained. Usually this is done by lay- 
ing a tile line underground. The tile 
line must be laid carefully in order to 
be effective, however. The proper drop 
of the line must be maintained, and the 
tile must be laid so that it will not be- 
come plugged. If tiling is not practical 
for drainage, drainage canals may be 
built. These also are a job for the engi- 
neer. Building a drainage canal is usu- 
ally a job for a civil engineer. The 
canals must be carefully located in re- 
spect to the outlying land in order to 
be most effective. Often a tile network 
is hooked up to the drainage canal to 
drain large areas of land. The drain- 
age combination is used quite extensive- 
ly in the flat, fertile farm lands of the 
middle west. 


On sloping land, run-off water 
washes away fertile soil. This is es- 


(Continued on page 60) 
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: HINTZ, you 
vester’s advanced engi 
operation of an experi rage harvester with 
“a high-speed motion picture camera. 


Do you want a job with a challenge? 


Weneed engineers ...for to- 
day there are more research 
and engineering projects 
under way than ever be- 
fore in Harvester history. 
For further information, 


see your Placement Bureau 
or write toF. D. MacDonald, 
Education and Personnel 
Department, International 
Harvester Co., 180 N. Mich- 
igan Ave., Chicago 1, Il. 
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It’s a challenge to serve the public need, to build essential equipment 
for essential work. International Harvester accepted that challenge half 
a century ago and turned it into a business philosophy. 


Today, the products we build are used throughout agriculture and 
industry, in transportation, construction, food preservation. In order to 
hold our position of leadership, we must continue and expand our re- 
search and engineering. 


We will continue to grow with men and women like you. 


International Harvester offers a satisfying, rewarding career to the 
young and ambitious college graduate. Each job carries with it plenty 
of chance for advancement. We like ambition. Any young graduate tak- 
ing a job at Harvester can rise as far as his abilities will take him. 


INTERNATIONAL |F4| HARVESTER 


180 N. MICHIGAN AVENUE, CHICAGO 1, ILLINOIS 


HARVESTER 


oy 


AGRICULTURE... 

(Continued from page 56) 
pecially true in areas that have lots of 
rainfall. The heavy rainfall, instead 
of soaking into the ground, flows down 
the slopes, carrying large amounts of 


largely due to experimentation by engi- 
neers. 

This article is only a brief sum- 
mary of the engineer’s work in agri- 
culture. It would take several lengthy 
books to fully describe the work of the 
engineer in agriculture because he 
serves agriculture in thousands of ways. 
He develops machines to till the soil 
and plant and harvest crops. He also 
develops small time—and_labor-saying 
machines and devices for the farmer— 
everything from milking machines to 
electric fences and devices for rolling 
and unrolling fence wire. He also de- 
velops methods for making the land 
more useful, such as crop irrigation, 
drainage canals and tilling, and dams 
to prevent washing of fertile soil. The 
United States owes a great deal to the 
agricultural progress which has been 


DEPARTMENTS .. . 
(Continued from page 22) 

the nature and internal structure of 
metals and alloys, their chemical, physi- 
cal, and mechanical properties, their 
heat treatment, and the methods of 
testing, commercial uses, defects, and 
design of new alloys for special pur- 
poses. 

Mechanical metallurgy includes all 
the processes of working and shaping 
metals, such as rolling; forging, spin- 
ning, and casting. The mechanical 
properties of metals and alloys produced 
by the forming operations and with the 
proper design of equipment for accom- 
plishing these tasks. In the foundry he 
is concerned with the effects of all 
variables of design of alloy composition, 
temperature of metal, molds and mold- 


aided by the engineer. 
a very definite and v 
in our nation’s agriculture today. 


ing, and other techniques. 

Mining engineering is concerned with 
the removal of useful materials from 
the earth’s crust. It consists largely of 


Engineering has 
ery important place 


the application of principles of geology 


, : Professor to noisy class: “Order - . . 

° . ° . i 2 ) a 
Diesel engine drives a centrifugal please.” ig ot hoa ‘mechanical, eee eae 
pump for the portable sprinklers Voice from rear of room: “Two (oe, ee ee 
ignition Gf ioral of 1aGlecae. hace? exploration, development and extraction 


fertile topsoil with it. Washing can 
be, to a large extent, stopped by dam- 
ming gullies, strip-cropping slopes, and 
farming along the contour of the slopes. 
Development of these ideas was also 


—The Auburn Engineer 


The early bird may get the worm, 
but did you ever stop to consider what 
the early worm gets? 


from the earth of economically valuable 
materials. 

Several branches of mining offer op- 
portunities to engineers. Coal mining 
has a profound effect on our national 
economy. 


3 


KS AIR CONDITIONING 
Serves New Student Union 


Two Frick "ECLIPSE" compressors handle 120 tons of air condition- 
ing in this building at Kansas State Teachers College, Pittsburg, Kansas. 
Hundreds of students tae the rooms are assured the health and com- 

: 3 fort of cool, fresh air. 


When air conditioning, refrig- 
eration, ice making or quick-freez- 
ing problems arise, see your near- 
est Frick Branch or Distributor. 


The Frick Graduate Training 
Course in Refrigeration and Air Con- 
ditioning, operated over 30 years, 
offers a career in a growing industry. 


FE DEPENDABLE REFRIGERATION SINCE 
WAYNESBORO, PENNA. 


Also Builders of Power Farming and Sawmill Machinery 


Frick "ECLIPSE" compressors 
handle low-temperature loads 
as well as air conditioning. 
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How to lick 
dust, moisture and acid fog 


prevalent in the atmosphere surrounding the 
Rumford, Me., mill of the Oxford Paper Company 
posed a problem in power circuit maintenance. The 
combination of these elements caused wooden 
structures and even over-voltage insulators to 
become conducting, resulting in phase-to-phase flashovers 
and burndowns when ordinary overhead wires were used. 
The solution of this serious problem was found 
by substituting Okolite-Okoprene Self-Supporting Aerial 
Cable for the open wires. According to company officials, the 
combination of Okolite high voltage moisture and heat resisting 
insulation, protected by non-conducting weather and chemical 
resistant Okoprene sheathing, has eliminated this trouble. 


Tough jobs are the true test of electrical cable... and 
installations on such jobs usually turn out to be Okonite. 


ONITES 


G4 insulated wires and cables 
8786 
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Is part of your future being built 


production capacity to a billion pounds of 
aluminum a year, four times as much as we 
produced in 1939. And still the demand for 
aluminum products continues to grow. Con- 
sider the opportunities for you if you choose 


Here you see the beginning of another addition 
to Alcoa’s expanding facilities. This plant, at 
Rockdale, Texas, will be the first in the world 
to use power generated from lignite fuel and 
will produce 170 million pounds of aluminum a 
year. This and other new plants bring Alcoa’s 


to grow with us. 


here 7 


What can this mean as a career for you 7 


This is a production chart—shows the millions 
of pounds of aluminum produced by Alcoa 
each year between 1935 and 1951. Good men 


 PALLIONS 
Of 


NDS 1995 
000 


Hes not taclvde production in goverament owned plonts built 
and operated by Alcoo suring World War 2 
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did good work to create this record. 
You can work with these same men, 
learn from them and qualify yourself 
for continually developing oppor- 
tunities. And that production curve 
is still rising, we’re still expanding, 
and opportunities for young men 
joining us now are almost limitless. 

Ever-expanding Alcoa needs engi- 
neers, metallurgists, and technically 


minded “laymen” for production, 
research and sales positions. If you 
graduate soon, if you want to be 
with a dynamic company that’s 
“going places,”’ get in touch with us. 
Benefits are many; stability is a 
matter of proud record; opportuni- 
ties are unlimited. 

For more facts, consult your 
Placement Director. 


ALUMINUM COMPANY OF AMERICA 
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Attend 
Summer School 
for Engineers 


in Colorado's 
Rocky Mountains 


Located in Boulder, with its mild 
climate and cool nights, in view of 
snow-capped peaks, and within easy 
walking distance of mountain trails 
and streams, the 


University of Colorado 


offers an unusual program of summer 
study and recreation... The 


College of Engineering 


provides excellent opportunities for 
study for undergraduate or graduate 
degrees, for satisfying prerequisites, 
for makeup, or refresher courses. 

Graduate and undergraduate courses 
in the College of Engineering are of- 
fered in the fields of— 


APPLIED MATHEMATICS 

ARCHITECTURE 

ARCHITECTURAL ENGINEERING 

CHEMICAL ENGINEERING 

CIVIL ENGINEERING 

ELECTRICAL ENGINEERING 

ENGINEERING PHYSICS 

MECHANICAL ENGINEERING 
Classroom, laboratory, library and 
other teaching facilities are unexcelled 
in the Rocky Mountain region. Regular 
teaching staffs are supplemented by 
visiting lecturers from other institu- 
tions and industry. Special research 
projects and seminars offer opportunity 
for creative work. 


All courses offered by the College 
of Engineering run for ten weeks— 


JUNE 15 to AUGUST 25 


Other University courses are offered for five- 
week or ten-week terms. (June 15-July 21; 
July 23-August 25.) 

The University’s own Recreation Depart- 
ment offers a planned program which sup- 
plements education. Students have ample 
Opportunity to see scenic Colorado. Drives 
Over spectacular mountain highways; week- 
end climbs to nearby peaks with experienced 
guides; easy hikes to adjacent mountain spots; 
steak fries and picnics, and campfire enter- 
tainment near mountain streams, are all part 
of the program. 

Typical tuition and fees for the 10-week 
Engineering program are $100. The charge is 
determined by the number of hours carried. 

Living accommodations are available in 
attractive and spacious University residence 
halls, private homes, fraternity and sorority 
houses, and student rooming houses. Typical 
room and board rates are $170 for 10-week 
term. 

Choose the University of Colorado this 
summer. Combine makeup, refresher or 
gtaduate courses with a Colorado vacation. 


FILL OUT AND MAIL THIS COUPON 


I TODAY FOR FURTHER INFORMATION 
J Director of the Summer Session, Macky 330 J 
University of Colorado, Boulder, Colorado: 

4 Please send Engineering College information. 
Bi) Nour Namensancacncteeee ne boyteatorenacbecsmsusecaaere | 
l SE ADIN OG Si eeccs.sesct te ee ree eee i 
] Citys Stat eka ctyractes tas.» «semen So tanta ee : 
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INTRODUCING ... 

(Continued from page 14) 
neering Open House, as well as being 
the Treasurer of the Triangle Fratern- 
ity. He has been elected to two scho- 
lastic honoraries, Phi Eta Sigma, fresh- 
man honorary, and Sigma Tau. 

Bob lives in Tuscola, Illinois, but 
last summer he spent quite a bit of his 
time at ROTC summer camp, at Fort 
Belvoir, Virginia, in the Engineering 


— 


Mh 


BOB SCHRADER 


Corps. The summer’of ’51 he spent 
working in a gold mine, ninety miles 
north of Fairbanks, Alaska. From this, 
one can see that Bob gets around, and 
he must really move fast, for he says 
he is unmarried, unpinned and fancy 
free. 

Sports and reading are two of his 
pet hobbies. He likes to play basket- 
ball and occasionally tennis or golf. As 
for reading he comes under the heading 
of versatile and/or broad-minded, for he 
likes anything from science-fiction and 
on up to Shakespeare. 

His future plans have all been laid 
out by our favorite Uncle. As far as 
he knows now he will go into the Army 
upon graduation. He says any plans of 
his own are at the present time non- 
existent. 


MELVIN RUDICH 


The Publicity Chairman of the 1953 
Engineering Open House, is kept quite 
busy with other activities, including a 
part-time job. He is Mel Rudich, a 
senior in general engineering, with a 
sales minor. Mel hails from Von Steu- 
ben High School in Chicago, where 
after graduation, he attended the Navy 
Pier branch of the University of Ihi- 
nois for two years. 


At present Mel is busy with En- 
gineering Open House, is on the Pub- 
licity and Promotion Staff of the Tech- 
nograph, acts as lab technician for the 
Physics Research Department, is Chair- 
man of the Publicity Committee for the 
Hillel Foundation, and _ still finds 
enough time to represent North Ameri- 
can Airlines, in handling campus ticket 
sales. 

While at Navy Pier, Mel built the 
prize winning exhibit for the 1950 
Open House. He constructed an elec- 
tronic device for controlling electric 
train models by audio impulses. During 
his sophomore year, he headed the So- 
cial Dance Committee at the Pier. Also, 
while a soph, he became founder and 
first president of the first social fra- 
ternity at Navy Pier. 

On the Champaign-Urbana campus, 
Mel was on both Mother’s Day and 
Homecoming committees. He is finish- 
ing up two years with the Technograph. 


MEL RUDICH 


Mel is also a member of Pi Lambda 


_ Phi social fraternity. 


Mel’s chief hobbies are photography 
and electronics, when he finds, some 
spare time in which to relax. 

When asked about his plans after 
graduation, Mel replied, “My future 
plans, I hope, will include doing gradu- 
ate work in Commerce, so I can equip 
myself for a career in engineering sales, 
but my more immediate plans might in- 
volve a commission in the Air Force.” 


“You young fellers think you have to 
have a lot of money to gallivant around 
with the girls. Do you know what I 
was getting when I married your 
aunt?” 

“No, Unkie; and we'll bet you didn’t 
either!’ 
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